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SECTION I 


Unitep Fruit Company 


MEDICAL DEPARTMENT 


R.C. CONNOR, M.D. 
GENERAL MANAGER CABLE ADDRESS 


UNIFRUITCO, NEW YORK 


Pier 3, North River, 
New York, N. Y. 
May 1, 1932 
Mr. V. M. Cutter, President 
United Fruit Company 
Boston, Massachusetts 


Dear Sir:- 

The annual Report of the Medical Department of the United Fruit Company 
for the fiscal year ended December 31st, 1931, is herewith submitted. 

The Medical Department of the United Fruit Company and the world of 
tropical medicine in general suffered a great loss through the death of Dr. W. E. 
Deeks, on July 24th, 1931. By his sincere devotion to and intense interest in 
tropical diseases and preventive medicine, his thorough knowledge of the prob- 
lems encountered in the warmer climates and the measures necessary to cope 
successfully with them, his numerous contributions to medical literature which 
he utilized as a medium for distributing widely among his fellow members of the 
medical profession the wisdom that he had gained from long practical experience 
and application so that it might be used for the general good of humanity, and his 
extensive contacts with people in all walks of life while pursuing his untiring and 
altruistic efforts to serve mankind; he achieved an outstanding recognition in 
medical circles throughout the world. His loss will be felt keenly for years to 
come. 

No other important changes occurred in the personnel of the Medical Depart- 
ment during 1931. Furthermore, while material retrenchments have been made 
in the expenditures of the Department as a consequence of the continued financial 
depression, it is gratifying to state that it has not seriously handicapped the 
efficiency of our organization nor affected us in our efforts to maintain satisfac- 
tory health and sanitary conditions in the localities where our Company operates. 

The vast improvement in transportation facilities, in the Cuban Divisions, 
has greatly expedited the conveyance of patients; and sick or injured persons 
from any locality in the plantations can reach a Hospital Dispensary or a Hos- 
pital without delay or inconvenience. Furthermore, the energetic and sustained 
campaigns waged during recent years against malaria and other preventable 
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diseases has reduced morbidity in these Divisions to a very low rate. Under 
the circumstances, it has been considered advisable to consolidate the two Hos- 
pitals located formerly at Banes and Preston respectively; and all patients from 
both Divisions are now hospitalized in the Preston Hospital, with the exception 
of emergency and special cases which are temporarily hospitalized in the Banes 
Hospital. The accommodations and equipment of the Preston Hospital, sup- 
plemented by the Hospital Dispensaries located in farm centers and by the Banes 
Emergency Hospital, are such that the Medical Department of the Cuban Divi- 
sions continues to render prompt and efficient medical attention to all the em- 
ployees and members of their families. Despite the fact that the organization 
was not functioning as one unit until the latter part of 1931; the statistics of the 
Medical Departments of the Preston Division and the Banes Division have been 
combined in this Report under the designation of “Cuban Divisions,” as they 
will operate as one Department hereafter. 

No serious epidemics of contagious or infectious diseases have occurred in any 
of our Divisions during the course of 1931; nor have we been confronted with any 
unusual or alarming situations in our efforts to control endemic and pandemic 
diseases. Elsewhere in this publication we have reviewed briefly the morbidity 
and mortality statistics for the more important and more prevalent ailments en- 
countered, and have commented concisely upon them. 

Members of our own medical staff, as well as individuals outside of our organiza- 
tion, have pursued certain lines of investigation during 1931 which we feel will 
develop new and improved methods for coping with malaria, dysentery and other 
diseases endemic in the tropical countries where we operate. Papers are pub- 
lished in this Report which record the present status of these investigations. 

It is our desire to acknowledge our appreciation of the cooperation which we 
have received from various outside organizations; and particularly from the 
United States Public Health Service, the Rockefeller Foundation, and the Gorgas 
Memorial Laboratory. We are also indebted to Dr. H. C. Clark, Dr. W. M. 
James, Dr. R. P. Strong, and Dr. T. T. Mackie for valuable contributions to our 
Annual Report. ( 

It is superfluous, perhaps, to state that any success which the Medical De- 
partment has attained in its efforts to maintain satisfactory health and sanitary 
conditions in the various localities where the Company operates is largely due to 
the liberal and farsighted policy of the executives and Directors of the United 
Fruit Company and to the loyal and wholehearted assistance rendered by all 
employees in charge of various operating units of the Company’s organization— 
nevertheless, we desire to take this opportunity to express our sincere gratitude. 

Respectfully, 


(Ce Aen. 
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COMMENTS ON SOME OF THE MORE IMPORTANT DISEASES 
OCCURRING IN THE TROPICAL DIVISIONS 


A brief review of the work of the Medical Department, and of the results ac- 
complished, may be of interest. The extent and scope of the Company’s activi- 
ties and of the Medical Department’s functions, may be realized from the data 
contained in the following concise statements: 

1. The lands owned and leased by the Company total 3,456,387 acres, of 
which 470,649 acres are improved areas and 2,985,738 are unimproved areas. 

2. The Company operated 2,350 miles of railways and tramways; and 105 
steamships, with a gross tonnage of 435,455. 

3. ‘The number of employees of the Company during 1931 averaged 73,251; of 
which, 65,680 were located in the tropical Divisions, 4,747 in the domestic Divi- 
sions, and 2,824 in the steamship service. In addition, there were approxi- 
mately 76,640 non-employees (families of employees and others) in the tropical 
Divisions who were dependent upon the Company’s facilities for medical 
attention. 

4. The principal units of the Medical Department are: (a) 10 Hospitals, with 
a total bed capacity of 1,575, which can be increased to 2,100 or more in emer- 
gencies; (b) Hospital Dispensaries, Field Dispensaries, ‘‘Sick-Camps,” and 
“Line Hospitals” located at points in the tropical Divisions which are some dis- 
tance from the Hospitals and which have large concentrations of populations; (c) 
Port Medical Offices at the more important domestic ports; and (d) physicians 
aboard passenger-carrying steamers. 

5. The personnel of the Medical Departments includes 45 physicians and 
laboratory technicians, 39 registered and graduate nurses, 41 dispensers, 12 
sanitary inspectors, and 489 minor employees. 

6. During 1931, 22,782 patients were treated in the Hospitals, with a total 
of 263,483 hospital days; 373,699 treatments were administered at Hospital 
and Field Dispensaries; 55,803 persons were examined for malarial parasites 
during field surveys; 12,793 patients received medical attention aboard steam- 
ships or at Port Medical Offices; 533 prospective employees were given physical 
examinations; and 28,140 prospective employees aboard steamers were examined 
on “‘Signing-on”’ days. 

7. The average daily number of patients in the Hospitals was 724. Of these, 
23 (3.2%) were employees from the temperate zone; 25 (3.4%) were non-employ- 
ees from the temperate zone; 479 (66.2%) were other employees; and 197 (27.2%) 
were other non-employees—i.e., a total of 502 (69.3%) employees, and 222 
(30.7%) non-employees. 

8. The average daily number of patients treated at Dispensaries was 1,027. 
Of these, 37 (3.6%) were employees from the temperate zone; 17 (1.7%) were 
non-employees from the temperate zone; 705 (68.6%) were other employees; 


4 UNITED FRUIT COMPANY 


and 268 (26.1%) were other non-employees—i.e., a total of 742 (72.2%) employees 
and 285 (27.8%) non-employees. In addition, there was an average of 153 
individuals examined daily during malaria surveys; and all of these who were 
obviously ailing, received medical attention. 

9. To summarize the comments in the two preceding paragraphs: The number 
of persons who received medical attention in the tropical Divisions averaged 
1,904 daily during 1931. 

The more salient statistics pertaining to employees of tropical Divisions are as 
follows: 


Aver 
No. of 
Employ- 
ees Aver. Aver. Daily Aver. No. Aver. No. 
Under Daily Number Non- Partially 
Medical Number Treated at effective Noneffective Death ~ 
Super- in Dispensa- er er Rate Per 
vision Hospitals ries Thousand Thousand Thousand 
Temp. Zone. . 1,817 Zo Rye 12 20 8.26 
Others . . ... 54,591 479 705 9 13 8.90 
Totals. lesen DO. 40S mee bU2 742 9 13 8.88 


While the ‘‘Non-effective Rate’ and the ‘Partially Non-effective Rate” for 
employees from the temperate zone are noticeably higher than the rates for other 
employees (principally natives of the respective countries), this must not be 
construed as indicating that the former class of employees is more prone to 
contract ailments or that the morbidity rate is actually greater. The employees 
from the temperate zone will seek medical advice, and even request admission 
to the hospitals, for minor ailments; while, as a general rule, laborers will defer 
seeking medical advice until they are suffering acutely, will decline to accept 
hospitalization unless they are seriously ill, and will demand that they be dis- 
charged from the hospital as soon as they are feeling fairly well and the active 
symptoms have subsided. 

The accompanying Table A shows approximately the amount of morbidity, 
the time lost from labor because of illness or injury, and the death rates, for 
employees. A few explanatory remarks regarding the statistics appearing in 
Table A, may be instructive: 


Death Rate per Thousand Employees.—It will be observed that the death rates vary 
considerably, in the different Divisions and from year to year. This will be readily 
understood by statisticians; when it is taken into consideration that the number of 
employees in each Division is comparatively small (ranging from 2,000 to 15,000) and, 
consequently, that a few additional deaths from an unusual cause will materially increase 
the death rate. As an example, we may cite the Truxillo Division for 1931—there were 
99 deaths recorded among employees, of which 61 were due to violence; and, of these 61, 
52 died before medical attention could be given to them while 8 died within from 2 hours 
to 6 days after hospital admission. The vast majority of these 61 deaths were the direct 
result of fighting or physical attacks, and one or more of the combatants or victims were 
killed almost instantly. Including these 61 deaths, the Truxillo Division shows a death 
rate of 21.54 per 1,000 employees; while, if we exclude the 61 deaths due to violence, the 
death rate for the Division would be 8.27 per 1,000 employees. A statement made by 
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TABLE A 

Total, 

Cortes ex- 

Co- Cia 
Chi- De- Guate- Ja- Pan- ; clud- 
Year | Fiaui | 'Pfa” | velop- | Bana: | Gyan) mala |maica| ama | Rai | Rail-’| 22 | Total 

Land | pjvi- ment Gusta fone Divi- | Divi- | Divi- | J oad ond Jama- 

Co. Sion Com- Rica S10 sion sion sion ica 

pany Divi- 


Death Rate per Thousand Employees 
1931)14.36} 6.05) 15.08) 15.30} 6.92) 7.92) .90/19.87| 5.92) 21.54) 11.09) 8.88 


1930|14.08) 7.85) — | 12.87} 6.09} 9.72) .93/10.66) 8.07) 18.45) 10.04) 7.58 
TOC tee eo 4 Oa) OOS" ta. (1) Soa. £2 6.67) 15.05) 9 49)" 7 13 
1928; — | 6.52) — | 13.94, 7.40) 10.57} 1.41/15.99)12.32) 13.75) 10.42) 8.47 
ieee eto. 21) 11 Of io. 20) 1) (41829010 18) 11762) '11.99P"9. 82 


Hospital Admission Rate per Thousand Employees 


1931} 362.| 353 | 540 | 368 | 157 | 372 3 | 232 | 425 | 405 | 331 | 260 
1930) 408 | 520 | — 336 | 172 | 454 4 | 192 | 452 | 484 | 365 | 267 
1929} 283 | 546 |. — 414 | 201 | 378 2 | 446 | 484 | 555 | 386 | 282 
Paes eae et NS teh U0) Pl 521 | 244 | 414 2 | 600 | 578 | 529 | 426 | 334 
ce ero | 615 | 340 | 490 3 | 550 | 614 | 471 | 464 | 366 


Average Number of Employees Non-effective, per Thousand 
1931} 8.52}14.07) 11.52) 17.71) 6.18) 11.70) .08) 7.04)18.68) 9.30} 11.34 8.90 


1930) 9.68/19.45) — | 16.63) 6.12) 13.81) .10) 5.98)18.83) 12.26) 12.76) 9.34 
1929) 6.79/18.83} — | 18.48} 7.38) 12.54) | .09)17.14/18.50) 18.66; 14.03) 10.23 
1928} — |138.37) — | 19.90) 8.07} 10.08} .08)/24.04/19.79) 17.54) 14.59) 11.45 
1927, — |18.58) — | 22.03) 9.44) 15.67) .09|22.31/22.14) 16.14) 15.85} 12.51 


Average Number of Employees Partially N on-effective, per Thousand 
1931/15. 95/27. 25) 12.61) 20.69} 6.80) 11.97) 5.40) 9.51/22.09) 16.41) 15.29) 138.15 


1930)18.66/26.57) — | 17.46) 6.37) 10.59) 4.14) 9.22)16.16) 10.51} 13.91) 11.27 
1929)34.01|21.32; — | 11.70) 6.00) 12.48) 3:°79/21.81/14.22) 8.62) 13.64) 10.95 
PUZS = foe 8.70} 7.54) 12.17) 5.60/19. 72)13.83} 6.91) 11.27) 10.14 
LOZ ieee 8.37| 7.07) 9.37) 4.58/16.84)13.26) 6.18) 10.75) 9.44 


Average Number of Employees Non-effective or Partially Non-effective, per Thousand 


1931/24. 47/41.32) 24.13) 38.40) 12.98) 23.67) 5.48)16.55/40.77) 25.71) 26.63) 22.05 
1930|28.34/46.02) — | 34.09) 12.49) 24.40) 4.24/15. 20/34.99) 22.77) 26.67) 20.61 
1929/40. 80/40.15) — | 38.10) 13.38) 24.97) 3.88)/388.95)382.72) 27.28) 27.67) 21.18 
1928) — |29.13) — | 28.60) 15.61) 22.25) 5.68)/43.76)33.67| 24.45) 25.86) 21.59 
1927; — |30.97| — | 30.40} 16.51} 25.04) 4.67/89. 15)35.40) 22.32) 26.60) 21.95 


Dr. R. B. Nutter, Medical Superintendent of the Tela Railroad Company, will serve to 
further illustrate this point: “‘Vzolence and moribund admissions (less than 24 hours in 
the Hospital before death occurs) continue to account for 50% of the deaths.’ Despite these 
local irregularities, however; the death rates for all Divisions combined, for the respective 
years, are fairly uniform—the larger number of employees thus grouped seemingly equal- 
izing the unusual conditions which may exist in any specific locality during a given period 
of time. 

Hospital Admission Rate per Thousand Employees.—In general, all Divisions have 
shown a reduced rate from year to year since 1925; although local conditions have occa- 
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sionally caused a temporary increase in some Divisions. Elsewhere in this article, it 
has been explained that the reduced hospitalization rates are attributed to sanitation, 
anti-malarial work, and intensified supervision of laborers’ quarters. 

Average Number of Employees Non-effective, per Thousand.—The ‘‘Non-effective”’ rate 
records the average number of employees, per thousand employees, who were hospital- 
ized; while the ‘‘Partially Non-effective’’ rate records the average number of employees, 
per thousand employees, who sought medical advice or treatment at the dispensaries 
daily. These rates are based upon the fact that a person confined to the hospital is totally 
incapacitated for labor—hence ‘non-effective; and upon the assumption that the 
average patient calling at a dispensary for medical attention will be absent from his duties 
only part of the day, and hence is “partially non-effective.” It is interesting to note 
that the total ‘“Non-effective” and ‘‘Partially Non-effective’”’ employees of all Divisions 
are approximately the same from year to year; ranging between 20.61 and 22.05 per 
thousand. 


CAUSES OF MORBIDITY AND MORTALITY 


The following Table B will give a general idea of the diseases which were respon- 
ble for the morbidity and mortality in the tropical Divisions during 1931. 

In Table B, we have not mentioned specifically a number of diseases which are 
not encountered in our Divisions as frequently as those which are listed indi- 
vidually, but which are of interest because of their world-wide prevalence and 
general importance from a morbidity or mortality standpoint. ‘Table C records 
the incidence of a number of these latter conditions. 

Those diseases which are responsible for the greater percentage of the mor- 
bidity and mortality of the persons dependent upon the Medical Department of 
the United Fruit Company will be commented upon separately, in the following 
text. Particular attention will be devoted to the statistics pertaining to em- 
ployees; as they rely more fully upon the Company for treatment than do the 
non-employees, and the census figures for the latter are only estimated while 
those for employees are taken from the actual payrolls. 

Ma.arta.—The economic importance of malaria, and the high rate of mor- 
bidity occasioned by this disease, merits giving it primary consideration; and, 
in consequence, the subject of malaria-control has been reviewed at length in a 
separate section of this paper—page 17. 

TypHOID AND ParatTyPHoID.—There were 224 hospital cases reported during 
1931—94 employees, and 130 non-employees; with 22 deaths and 19 deaths, 
respectively, all of which occurred in the Hospitals. Vital statistics for em- 
ployees: morbidity rate 166.6 per 100,000; mortality rate, 39.0 per 100,000; 
fatality rate, 23.40 per 100 cases. While each Division reported one or more 
cases, the vast majority of them occurred in Colombia (82), Costa Rica (44), 
Cuba (66) and Tela (19). These four Divisions reported 211 cases, of the total 
of 224 cases. Typhoid is endemic in the native quarters, over which the Com- 
pany exercises no control. Every effort is made by the Company to prevent 
the spread of any contagious disease, and the efforts have been very successful 
in most instances as will be observed by referring to the Statistical Section; but 
it is impossible to eradicate many of these diseases, due to the fact that the 
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TaBLe B 
Causr or Morsipity AND Morrarity AccorDING TO PERCENTAGE OF FREQUENCY 
Percent- Hospi- Percent- Percent- 
age of tal age of age of 
Hosp. Hosp. Disp. Disp. Total Total 
Cases Cases Treat. Treat. Deaths Deaths 
Typhoid and Paratyphotd 
Kovers. reali, 2a .pcil< 224 1.00 — —_ 41 3.86 
Moalariagvid (ae lhvegp. cyte 4,918 22.06 30,914 12.30 Oia 8757 
Infiviennaaine.o1f rear. Oy hea eG 4617 9220 7713 16 hed! 
Dysenteryarrisn eer. fowl. 648 2.91 4,780 1.90 HMiph laae 
Liperculosia aa Loge. mk. 400 1.79 — — 59 5.56 
Venereal Diseases 200%) 0.14 91,179 5:29) 12;581 §:00 14. 1:32 
Other Epidemic, Endemic or 
Infectious Diseases... . 321 1.44 1,541 .61 30 2.82 
Other General Diseases. . . 643 2.88 10,7384 4.27 46 4.33 
Diseases of the Nervous 
Veter. af) ABA §O | 845 3.79 11,079 4.41 47 4.438 
Diseases of the Heart .. . 199 .89 605 24 85 8.00 
Other Diseases of the Circu- 
latory System... . ; aropumele 70% 350236 1.20 15 1.41 
PONCE EN i acer) nov. 584 2.62 10,723 4.27 10 94 
Pnenmmaniay yn Lys lee O92) DET6 402 16 168 15.82 
Plourisy "|" 119 .Do : 1 .09 
Other Diseases of the Re- 
spiratory System. ... . 214 .96 5,473 2.18 8 15 
Diarrhea and Enteritis . . . 245 1.10 3,408 1.36 SO MD eaG 
Ankylostomiasis. ..... 377 =6-11.69  =2,006 .80 1 .09 
Other Diseases of the Diges- 
tive System... . 1,917 8.60 26,386 10.49 45 4.24 
Acute and Chronic Nephritis. 219 .98 — — 48 4.52 
Other Non-Venereal  Dis- 
eases of the Genito-Urinary 
Pyateniys Le. owielriiowly 926 4.15 6,091 2.42 1 yh.1.04 
The Puerperal State .... 852. 3.82 865 34 28 2.64 
Phlegmon, Acute Abscess. . 725 , 3.25 10,075 | 4.01 —- — 
Ulcer of the Skin. . . . . . 409 1.83 14,649 5.83 a 7 
Other Diseases of the Skin 
and Adnexa. .... 4 614. 2.75 19,361 7.70 2 .19 
Diseases of the Bones. . . . 300 1.35 2,869 1.14 1 .09 
Malformations. . . , 13 06 10 00 2 .19 
Diseases of Early Infancy . : 63 .28 155 . 06 42 3.96 
Old Age... . ! 10 .05 50 .02 i . 66 
Injury by Firearms, Instru- 
mente and balla tw! 1a 1400 1G, QB IShT88o 974A e118 lb t" 
Traumatisms by Machines, 
bel Sie. OL: bye he B50 0 PH15%) 237286) ob. 31 16h 5] 
Other External Causes . . CAG YS1 219 8588503 153 27 = =—2..54 
Ill-Defined Diseases . . . . ROL ota. ah 66 9.85 Lsgepiec? 
STO Gsise ees ik? UCP Loren 22 12072100; 00 251 ,422 100.00 1,062 100.00 


* Note.—In the Field Dispensaries, where the medical attention is given by trained Dispensers, 
there was a total of 122,277 treatments. While these Dispensers perform a useful function by provid- 
ing competent ‘‘first- aid?’ treatment, their diagnoses are naturally symptomatic; and consequently 
they are not recorded in this Report, ‘but are divided merely into medical and surgical cases of which 
there were 86,844 and 35,433 respectively. 
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TABLE C 
Hospital Dispensary 
Hospital Cases Treatments Deaths 
Non- Non- Non- 

*Emp. Emp. Total Emp. Emp. Total Emp. Emp. Total 
Smallpoxse:4 ware 7. 14 (pons — —_—_ — — —_-_ — 
Measles . . . eee cee 19 87 106 — —_- — 
Whooping Cough . = 8 8 2s 210235 2 ee 
Diphtheria: . ee 2 See 2 202 5) a Sates are 
Mumps) oes V0 Seo Warrsio 85 24 109 — —_—- — 
Leprosy <i ) Rae 2 ay 1 8 12 [e138 — at 1 
Varicellacs (Get ere co 8 34 105 46 151 — —_- — 
Dengue? 5 4 rae 2. eee 2 4 oo Ota) ee aa ee 
Vaws i 5 ie 0 re ee 26 7 Vila beth — —_- — 
Cancer. (3 oi AS CBS as 14 La +29 14 10° 24 
Benign Tumors. . . oD) ZEA DG, BPZOTS) M1283 ooo 2 1 3 
Bériberio > 2.2 wee ee eon LG 65 4 69 — —_-_ — 
Diabetes. 1. 3 VAMP eR 1 2ee BED ae Doe a AS 1 2 53 
Pernicious Anemia. PT S27 Ae 43 57 100 1 Z 3 

Cerebral hemor- 
rhage,apoplexy. . 15 10 25 1 9 10 7 7H 
Snake-bites.. )=*. . "aoe 147-50 20 1.231 ‘£ if 2 


* Included in this column, are 1 case each of measles, diphtheria and benign tumor, and 2 cases 
each of cancer and pernicious anemia which occurred among employees from the temperate zone. 
The other cases were ‘‘Other Employees.”’ 


employees and others dependent upon the Company for medical attention pass 
a considerable portion of their leisure hours outside of the areas under the juris- 
diction of the Company and hence expose themselves to infections endemic or 
prevalent in many of the localities adjoining our plantations. Interesting 
articles by Dr. P. S. Malaret have been contributed to this Report and the 1930 
Report, in which he describes the obstacles encountered in endeavoring to 
control typhoid in Banes, Cuba, and refers to efforts made to immunize the 
population by inoculation. With slight modifications, his remarks regarding 
the difficulties experienced in Banes will apply to other localities where we operate. 
However, the following abstracts from reports rendered by the Medical Superin- 
tendents of Divisions where typhoid appeared during 1931 may be of interest: 


Dr. L. M. Drennan, Colombia Division.—The epidemic of typhoid fever here was water 
borne. Proof of this was demonstrated in the various analyses we made of the city 
water supply, which showed excessively high pollution, and by the fact that in the town 
of Cienaga, which is admittedly larger and less sanitary, there was no mention of an 
increased incidence of this disease over previous years. This epidemic was confined to 
the township of Santa Marta and, to my knowledge, the worst on record. It bore no rela- 
tion whatever to areas over which we have sanitary jurisdiction. Our recommendations 
for immediate chlorination of the water supply, when put into effect, soon caused a rapid 
subsidence of the epidemic. This measure was also augmented by the city Mayor prohibit- 
ing local vendors from peddling polluted well water. The remote cause of this epidemic was 
no doubt attributable to unusually heavy seasonal rains, following a prolonged drought, 
which covered wide areas of contaminated soil and thereby polluted all water supplies. 
There were 82 cases admitted to the Hospital, 19 of whom died—a fatality. rate of 23%. 
Of the 82 cases, 24 were employees of the Company who worked or resided in and around 
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Santa Marta; and 9 of these 24 patients died. However, these 82 cases represented only 
a small percentage of the actual number of cases treated in the city. Many of the deaths 
could be attributed undoubtedly to the severity of the disease, their late arrival in the 
Hospital, lack of proper nursing facilities at home (so important in this disease), and the 
inherent debilitated condition of the average native. 

Dr. E. I. Salisbury, Compania Bananera de Costa Rica Division—The only cloud in 
the year’s work was the prevalence of intestinal diseases, including typhoid and para- 
typhoid fever, and the large amount of malaria in Guacimo—the site of our new planting. 
Unsatisfactory water supply was, no doubt, a large factor in the prevalence of intestinal 
infections. Although typhoid fever was epidemic in the area which included our Division 
properties, it was not present in any Company property except the new camp at Guacimo. 
At one time, 1,300 men, women and children occupied this new camp; and, with a high 
water table, all wells were easily contaminated. The Annual Report shows a total of 
44 cases of typhoid and paratyphoid. However, five additional cases were admitted 
late in 1931 and discharged in 1932; and these many be included as part of the epidemic, 
making a total of 49 cases for the year. There were 11 deaths, with a fatality rate of 
22.4%. 

Dr. J. de la Guardia, Cuban Divisions.—Our typhoid cases have decreased greatly as 
compared with the preceding year; and we are inclined to attribute this decrease to the 
immediate hospitalization of all typhoid suspects and the general vaccination of all the 
members of the families and of neighbors. We have carried out a campaign of intensive 
vaccination against smallpox and typhoid in the whole Division; and, as soon as the roads 
allow better transportation, we shall renew this work. Special reports by Dr. P. 8S. 
Malaret, regarding the cases which occurred during the year and also on the results of 
agglutination tests, will be published. 

Dr. R. B. Nutter, Tela Railroad Company Division.—There were 19 cases of typhoid 
fever; but no epidemic occurred, and the source of infection could not be traced. 

Dr. I. W. McLean, Jamaica Division—We have continued our usual prophylactic 
measures against typhoid and other bowel diseases, by giving careful attention to the 
water supply, by fly-proofing all pit latrines, and by the usual biennial typhoid vaccina- 
tion of our first-class employees and their families as well as vaccination of all laborers 
who might have been in contact with any case of typhoid fever which appeared on our 


estates. 


INFLUENZA.—There were 1,440 hospital cases in 1931—1,131 employees, and 
309 non-employees; with 11 and 5 deaths, of which 9 and 8 respectively occurred 
in the Hospitals. Vital statistics for employees: morbidity rate, 2005.0 per 
100,000; mortality rate, 19.5 per 100,000; fatality rate, 8.0 per 1,000. These 
cases were distributed generally between the various Divisions; and no locality 
experienced an actual epidemic. 

AMoEBIC DysENTERY.—There were 481 hospital cases of amoebic dysentery 
—341 employees, and 140 non-employees; with 6 deaths and 6 deaths respec- 
tively, all of which occurred in the Hospitals. Vital statistics for employees: 
morbidity rate, 604.5 per 100,000; mortality rate, 10.64 per 100,000; fatality rate, 
1.8 per 100 cases. Each Division reported one or more cases; but the majority 
of them occurred in the Cortes Development Company (161) and the Cia. 
Bananera de Costa Rica (145). These two Divisions reported 306 cases, of 
the total of 481 cases. 

Bacituary DysSENTERY.—Only 10 cases of bacillary dysentery were reported; 
while there were 53 cases recorded as unspecified or due to other causes than 
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E. histolytica or B. dysenteriae infection. These cases were scattered throughout 
the various Divisions, and no epidemic occurred in any locality. 

TUBERCULOSIS.—There were 400 hospital cases in 1931—289 employees and 
111 non-employees; with 38 and 21 deaths, of which 33 and 13 respectively 
occurred in the Hospitals. Vital statistics for employees: morbidity rate, 512 
per 100,000; mortality rate, 67 per 100,000; fatality rate 11.4 per 100 cases. 
In addition to the 38 deaths among employees, there were 132 employees who 
were repatriated or sent to their homes in higher altitudes where the chances of 
recovery were better—therefore, the mortality and fatality rates for this disease 
are obscured and the figures given above are not deemed to be accurate. The 
cases were more or less uniformly distributed throughout the several Divisions; 
and the only conclusions which can be derived from the statistics available are 
(1) that tuberculosis is very prevalent in the coastal plains of Central America, 
and (2) that the disease is responsible for a high mortality rate in those 
localities. 

VENEREAL DisEAsSES.—There were 1,179 hospital cases in 1931—874 em- 
ployees and 305 non-employees; with 10 and 4 deaths, of which 10 and 2 respectively 
occurred in the Hospitals. Vital statistics for employees: morbidity rate, 1,549 
per 100,000; mortality rate 18 per 100,000; fatality rate, 1.1 per 100 cases. The 
number of individuals requiring hospitalization for social diseases will give only 
a vague idea of the prevalence of these infections; and it may be said, in addition, 
that venereal diseases probably rank next to malaria as a cause of lowered vitality 
and resistance in the tropical countries where our plantations are located. Their 
enervating and debilitating effects undoubtedly are as prevalent and more 
destructive of human energy and life than those of hookworm and other affections 
of tropical locations which are usually held responsible for the lethargy and indol- 
ence so frequently exhibited by the natives of the warmer climates. An abstract 
from the report of Dr. R. B. Nutter, Medical Superintendent of the Tela Railroad 
Company Division, will convey some idea of the seriousness of this problem: 
“The venereal and violence problem shows no improvement over 1930. In the follow- 
ing table I have compared the Hospital Days for these conditions during the past three 
years: 


1929 1930 1931 
Total Hospital days. . . 59 ,889 60 ,O48 41 598 
Hospital days for vene- 

neal. C1SCOSCS tas he has aes 4, S46 (7.8%) .8,045(6.1%) 3,395 (8.2%) 


Hospital days for violence. 5,490(9.2%) 8,631 (6.9%) 5,109 (12.8%) 


Figures for ‘Violence,’ in 1931, include days of hospitalization of soldiers admitted 
for treatment during the recent revolution.” 

OTHER Epimpemic, ENpEMIc or INFrEcTIOUS DisEAsES.—The following table 
will indicate the relative unimportance of diseases of this group, with the excep- 
tions of typhoid, malaria, influenza, dysenteries, tuberculosis, and venereal 
diseases: 
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TaBLe D 
Cases Deaths 
¥ Non- a re Non- 
Emp. Emp. Total Emp. Emp. Total 
SELLE Oat aOMk PEMA LI Megs Leif pec fi 21 = — — 
Measles. . . Rab PH TRY 1.99. 1D 12 24 — — oa 
Whooping cough . TITRE AGI Bann 8 8 ae — — 
Diphtheria. rr ep ee ee Re, 3 12 15 — _—_ — 
Mumps. . . ihe SGD 6 75 =e <4 — 
Ictero-hemorrhagica spiroche- 

ROSIS Cree Pe A cee ae) Pt 8 + 12 1 2 3 
TEITORVor eee kee ere BILE 7 1 8 — 1 1 
MY Veipetnsee At MOY ML Shi) MIG 26S NLS 4] — 1 1 
Epidemic cerebrospinal menin- 

Disiparia mek ail te Est, OPO K, 1 — 1 — — — 
‘Variuelicge mabye MOLT ALS bea DG 8 34 — — — 
Filariasis . : aed ley Oe 2 2 4 — — — 
Dengue . SEP ol eee Cerca tele 2 2 4 — — — 
AMS ig hat 2) xe ne koe. tase 32 — — — 
Purulent or septicemic infection ee hiyn rm ME 27 12 4 16 
Tetanus. st dy: th eee ae 5 fj 12 2 6 8 
Mycoses ; 2 2 1 — 1 
Other epidemic diseases. Lic 1 — — — 

ot ee Meret eee ee se ee | SOS. OAL 16 14 30 


No cases of typhus fever, relapsing fever, Malta fever, scarlet fever, miliary fever, 
Asiatic fever, Cholera nostras, plague, yellow fever, acute poliomyelitis, alastrim 
or Kaffir milkpox, glanders and farcy, malignant pustule (anthrax), rabies; nor 
of any other serious epidemic, endemic or infectious diseases (except those 
mentioned in Tables B and C) were treated in 1931. Furthermore, no cases 
of pellagra nor rickets occurred. 

SMALLPOx.—Nineteen, of the 21 cases reported, occurred in the Honduras 
Divisions; but general vaccination throughout our plantations brought the 
epidemic under control, or such nominal control as is practicable in a district 
where the population is widely scattered and there is a very large turn-over of 
labor with the constant influx of non-immunes and possible carriers from the 
surrounding unsanitated and uncontrolled areas. Dr. B. M. Phelps, the Medical 
Superintendent of the Truzillo Railroad Company Division (Honduras), where most 
of the cases occurred, stated: 


“Tn our Annual Report of last year, we reported the discovery of a case of smallpox 
imported from Nicaragua. This resulted in a small epidemic which was quite difficult 
to control on account of the migrating habits of the people concerned. There were no 
further cases reported after the control of this epidemic, until a case was discovered in 
Maloa District early in November; and, later, two other cases developed in Cuaca 
District. The cases were isolated; and all of the unvaccinated inhabitants were vacci- 
nated. During the month of December, other isolated cases of smallpox occurred in our 
territory. Owing to the fact that chickenpox is common and endemic, the diagnosis is 
sometimes difficult. All cases seen have been of the discrete type, and the symptoms of 
most were very mild. Itisinteresting to note that one of the cases with the most profuse 
eruption was vaccinated and exposed to the disease practically simultaneously. At the 
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time he was admitted to the Hospital, he had an active, well-developed vaccination in 
addition to his smallpox lesions. Though the lesions on the face were nearly confluent, 
there was practically no scarring.” 

Dr. R. B. Nutter, Medical Superintendent of the Tela Railroad Company Division (Hon- 
duras), reported: ‘“T'wo cases of smallpox developed in April, and were admitted to the 
Hospital. As a consequence, it was decided to vaccinate all our employees and their 
families, as well as the inhabitants of several villages adjacent to our properties. In all, 
a total of 10,000 persons were vaccinated. This measure was effective; and no epidemic 
developed.” 

Dr. F.C. Watson, Medical Superintendent of the Cortes Development Company (Honduras) 
advises that: ‘“No cases of smallpox were observed during the year. However, a small 
epidemic of chickenpox occurred in the spring. Owing to the severity of many of the 
cases and the presence of smallpox in other parts of the Republic, and in view of the fear 
of the population in general that smallpox was already in our midst; all cases of chicken- 
pox were promptly isolated, and wholesale vaccination instituted. Approximately 
9,000 men, women and children were vaccinated, with very few serious infections.” 


DIPHTHERIA.—This disease is comparatively rare in the American Tropics, 
and the symptoms are usually mild. An interesting article on the subject, by 
Dr. P. 8. Malaret, appears elsewhere in this report. 

Mumps.—Sixty-six, of the 75 cases, occu in the Honduras Divisions, 
where the disease is lasts 

IcTERO-HEMORRHAGICA SPIROCHETOSIS.—AIl 12 cases were recorded by the 
Colombia Division. (See remarks on “Infectious Jaundice,” page 14). 

DrEncuE.—Only 4 cases were reported; and they were observed in the Colom-. 
bia Division. 

Yaws.—Two cases were recorded by the Colombia Division, and 30 cases by 
the Cuban Divisions, the latter being confined to Haitians who contracted the 
disease in Haiti. 

It is believed that the statistics for other epidemic, endemic and infectious 
diseases will be sufficiently self-explanatory, without supplementary comments. 


OTHER GENERAL DISEASES 


Cancrer.—There were 73 hospital cases in 1931—34 employees, and 39 non- 
employees; with 14 deaths and 10 deaths, of which 13 and 8 respectively occurred 
in the Hospitals. In addition, there were 5 employees repatriated because they 
were suffering from this affliction. Vital statistics for employees: morbidity 
rate, 60 per 100,000; mortality rate (including repatriated cases) 384 per 100,000; 
fatality rate, 38 per 100 hospital cases. While sufficient data are not available 
to justify any definite statement, general indications are that cancer is not as 
prevalent in the agricultural areas where our Company operates as it is in the 
United States. 

Benign Tumors.—There were 56 hospital cases in 1931—35 employees, and 
21 non-employees; with 2 deaths and 1 death, of which 0 and 1 respectively 
occurred in the Hospitals. No features of special importance developed in 
connection with any of these cases. 

Brriseri.—There were 16 hospital cases in 1931—14 employees and 2 non- 
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employees, with no deaths. The cases were reported by the Colombia Division 
(4), the Cuban Divisions (3), and the Honduran Divisions (9). In the Reports 
for 1929 and 1930, there appeared special articles on this subject, in which the 
symptoms and possible aetiological factors of the cases diagnosed as beriberi in 
our Hospitals were discussed. The cases observed in 1931! did not exhibit any 
features which would add to the comments made in those papers. 

Dr1asetTes.—There were 16 hospital cases in 1931—4 employees, and 12 non- 
employees; with 1 death and 2 deaths respectively, all of which occurred in the 
Hospitals. 

OTHER GENERAL DisEAsSES.—No cases of scurvy, pellagra, nor rickets were 
recorded; nor were there any other general diseases which were sufficiently prev- 
alent to call for special remarks. 

DISEASES OF THE HeArt.—There were 199 hospital cases—102 employees and 
97 non-employees; with 49 deaths and 36 deaths respectively, of which 38 and 
28 occurred in the Hospitals. Vital statistics for employees: morbidity rate, 
181 per 100,000; mortality rate, 87 per 100,000; fatality rate, 37 per 100 hospital 
cases. 

Broncuitis.—There were 584 hospital cases—381 employees, and 203 non- 
employees; with 1 death and 9 deaths, of which 0 and 4 respectively occurred in 
the Hospitals. Vital statistics for employees: morbidity rate, 675 per 100,000; 
mortality rate, 1.8; fatality rate, nil. The cases were distributed generally 
throughout all Divisions, with no marked degree of prevalence in any one locality. 

BRONCHOPNEUMONIA.—There were 120 hospital cases—40 employees, and 
80 non-employees; with 13 deaths and 58 deaths, of which 10 and 36 respectively 
occurred in the Hospitals. Vital statistics for employees: morbidity rate, 71 
per 100,000; mortality rate, 23 per 100,000; fatality rate, 25.0 per 100 hospital 
cases. 

LosparR PNEuMoniIA.—There were 245 hospital cases—165 employees, and 80 
non-employees; with 60 deaths and 32 deaths, of which 60 and 29 respectively 
occurred in the Hospitals. Vital statistics for employees: morbidity rate, 293 
per 100,000; mortality rate, 106 per 100,000; fatality rate, 36.4 per 100 hospital 
cases. Dr. B. M. Phelps, Medical Superintendent of the Truxillo Railroad 
Company Division, has submitted a paper recording his experiences with this 
disease; and it appears elsewhere in this Report. A remark made by Dr. J. de la 
Guardia, Medical Superintendent of the Cuban Divisions, would seem to imply 
that there is evidence to indicate that there is a certain degree of relative im- 
munity to pneumonia: ‘‘The most notable feature this year has been the marked 
reduction in the incidence of pneumonia, notwithstanding the poor weather conditions 
and small epidemics of grippe which occurred throughout the year. Our only expla- 
nation is that the Cuban native is much less susceptible to this disease than the 
Haitian.” Inelucidation of Dr. de la Guardia’s comment, it may be said that, in 
1931, the percentage of Haitian laborers was much lower than in many previous 
years. 
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DIARRHEA AND EnTERITIS.—There were 245 hospital cases—140 employees, 
and 105 non-employees; with 5 deaths and 51 deaths, of which 2 and 7 respec- 
tively occurred in the Hospitals. Vital statistics for employees: morbidity 
rate, 248 per 100,000; mortality rate, 8.9 per 100,000; fatality rate, 1.4 per 100 
hospital cases. 

ANKYLOSTOMIASIS.—There were 377 hospital cases—269 employees and 108 
non-employees; with 1 death of an employee in the Hospital. Vital statistics 
for employees: morbidity rate, 477 per 100,000; mortality rate, 1.8 per 100,000; 
fatality rate, 0.4 per 100 hospital cases. An interesting and practical article by 
Dr. A. Lachner Chacon, of the medical staff of the Compania Bananera de 
Costa Rica, is published in this Report. Dr. O. T. Brosius, Medical Superin- 
tendent of the Panama Division, in calling attention to the large percentage of 
patients who are infested with hookworms—usually not sufficiently serious to 
be considered as the primary diagnosis, but a secondary factor of importance 
because of its debilitating effects and consequent tendency to delay convalescence 
from malaria, etc.,—states: “For this condition, as well as for ascariasts, oil of 
chenopodium still continues to be our standard remedy. This is given in divided 
doses, without preliminary purges and without dietetic restrictions.” 

APPENDICITIS AND TyPHLITIS.—There were 197 hospital cases—82 employees, 
and 115 non-employees; with 3 deaths and 3 deaths respectively, all of which 
occurred in the Hospitals. Vital statistics for employees: morbidity rate, 145 
per 100,000; mortality rate, 5.3 per 100,000; fatality rate, 3.7 per 100 hospital 
cases. 

Hernia.—There were 224 hospital cases—169 employees, and 55 non-em- 
ployees; with 1 death of an employee treated in the Hospital. Vital statistics 
for employees: morbidity rate, 300 per 100,000; fatality rate, 1.8 per 100,000; 
fatality rate, 0.6 per 100 hospital cases. 

ACUTE AND CHRonic Nepuritis.—There were 219 hospital cases—139 em- 
ployees, and 80 non-employees; with 26 and 22 deaths, of which 19 and 14 respec- 
tively occurred in the Hospitals. Vital statistics for employees: morbidity 
rate, 246 per 100,000; mortality rate, 46.1 per 100,000; fatality rate, 18.7 per 
100 hospital cases. 

CEREBRAL HEMORRHAGE; APoPLEXY.—There were 25 hospital cases—15 em- 
ployees, and 10 non-employees; with 7 and 7 deaths, of which 7 and 5 respectively 
occurred in the Hospitals. Vital statistics for employees: morbidity rate, 27 
per 100,000; mortality rate, 12.4 per 100,000; fatality rate, 46.7 per 100 hospital 
cases. 

SNAKE-BITES.—There were 50 hospital cases—36 employees, and 14 non- 
employees; with 1 death among employees and 1 among non-employees, both 
of which occurred in the Hospitals. Vital statistics for employees: morbidity 
rate, 64 per 100,000; mortality rate, 1.8 per 100,000; fatality rate, 2.8 per 100 
hospital cases. 

INFECTIOUS JAUNDICE IN CoLomBra.—During 1930, a few cases of mild, 
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febrile, jaundiced cases were treated in the Santa Marta Hospital. In Septem- 
ber, 1930, a female patient was referred to the Hospital by a local doctor, with 
a history of six days illness with chills and fever. She was critically ill when she 
arrived at the Hospital—delirious, restless, intensely jaundiced, and vomiting a 
yellow material; with a temperature of 102°F., and pulse rate of 140. The next 
day, the temperature was 103°F.; pulse was 140; and she was vomiting and 
defecating ‘‘black-coffee-ground”’ material. She gradually sank into a coma, 
and died at 4 a.m. the following day. At approximately the same time, a male 
patient with somewhat similar symptoms—continuous temperature for a week, 
with jaundice and vomiting but with no black vomit, was treated in the Hos- 
pital, and recovered. 

The two cases mentioned briefly created some alarm; and immediate steps were 
taken to endeavor to determine the character of the infection and the aetiological 
and causative factors involved, by enlisting the cooperation of the Rockefeller 
Institute and of the Gorgas Memorial Laboratory. Specimens of blood and of 
autopsy material were submitted to the yellow fever Laboratories of the Rocke- 
feller Institute, New York, and the Gorgas Memorial Laboratory, Panama, and 
exhaustive experiments were made. The Rockefeller Institute, cooperating with 
the National Department of Hygiene of Colombia and the Department of 
Hygiene of the Magdalena Province, sent Dr. George H. Ramsey to Santa 
Marta, in April, 1931; and he remained there for a number of months, investi- 
gating the situation thoroughly and extensively with Santa Marta Hospital as a 
base for his work, and sending numerous specimens of blood obtained from in- 
habitants of Santa Marta and the adjoining territory north to Dr. W. A. Sawyer, 
of the Rockefeller Institute in New York, for examination and protection tests. 

Local conditions and confusing laboratory results made it difficult to arrive 
at any definite conclusion, as to whether or not the cases in question were yellow 
fever. While some of the clinical symptoms were typical of yellow fever, other 
characteristics did not resemble those usually observed in that disease. Further- 
more, while the pathological specimens from the liver of two fatal cases were 
somewhat typical of yellow fever, and the convalescent sera from some cases 
were protective to mice and monkeys; the convalescent sera from many other 
cases were not protective. Moreover, the evidence in the two cases which were 
pathologically typical of the disease, was not conclusive, inasmuch as both of 
these individuals were old enough to have had yellow fever years ago when that 
disease was still prevalent in Colombia; and, among the convalescent sera 
specimens sent north by Dr. Ramsey, were sera from two cases diagnosed as 
influenza and splenomegaly respectively, which reported 100% protection—the 
only possible reason for this being that these two cases must have had yellow 
fever in the remote past. 

Additional factors which obscured the diagnoses were: Leptospira were found 
frequently in the blood of these patients, by the Santa Marta Hospital laboratory 
technician; in the few who died and were autopsied, complicating conditions 
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(usually sepsis) were present which would have accounted for the deaths; and 
examinations made at the Rockefeller Institute in New York revealed that all 
convalescent sera gave negative results by Pfeiffer test and protection tests with 
Leptospira icterohaemorrhagiae, while a thick smear specimen obtained from 
one patient was positive for spirochaetes. Important points to be considered, 
in eliminating yellow fever as the etiological factor, are: that cases have been 
appearing sporadically for a period of two years; that the cases have been confined 
exclusively to the native population, although a large number of non-immunes 
live in the foreign colony of the same area; and that the disease has not assumed 
epidemic proportions, after a known existence of almost two years, even in the 
cities where the stegomyia mosquito index is high. 

An interesting side development was reported by Dr. L. M. Drennan, in July, 
1931: ‘At present most of our cases are coming from the little hamlet of Jamonical, 
situated twelve miles inland at the foothills of the mountains, where the mule trail to 
the coffee plantations begins. There have been eight known cases, with four deaths— 
one occurring in the charity hospital at Santa Marta, and another one here. Dr. 
Ramsey showed me today spirochetes of relapsing fever in a case with fever from this 
same place. This at least gives us a most interesting lead—we now know that we 
have relapsing fever to contend with here, too.” 

An abstract from a report dated January 4th, 1932, rendered by Dr. L. M. 
Drennan, will serve to summarize the situation up to the end of 1931: “The 
number of cases of epidemic jaundice has decreased appreciably. There were about 
58 cases in all during the past two years (38 in 1930, and 20 in 1931) with 8 deaths— 
a mortality rate of 13.8%. No new cases have been admitted nor any reported from 
the zone for weeks. Owing to a dearth of work all over the country for the past two 
years, and the possible transmissibility of the disease, rt 1s conjectured that influx 
of new laboring elements from up-country had a bearing on its appearance here. 
The causative factor, as previously mentioned, still remains unsolved.” 

While a total of only 58 cases have been treated in Santa Marta Hospital, it is 
known that other cases have occurred in Santa Marta and the surrounding terri- 
tory. It is probable, too, in view of the mild symptoms appearing in many 
individuals, that other cases have developed which did not request hospitaliza- 
tion nor seek the services of a physician and hence remain unrecorded. 

The investigation is being continued this year; and, at the present time, The 
Rockefeller Foundation have assigned Dr. Johannes H. Bauer and Dr. John A. 
Kerr to pursue the work. ‘Their headquarters are located in Santa Marta; and 
they are well equipped with laboratory apparatus and experimental animals to 
conduct extensive and thorough researches by which they hope to eventually 
determine the exact character of the disease and the causative factor involved. 
The Colombian Government has appointed Dr. Luis Patino-Camargo to collabo- 
rate in these studies, as the Government’s representative, 


MEDICAL DEPARTMENT 17 


CONCLUSION 


When it is taken into consideration that the statistics cover a total population 
of approximately 133,000, and that the Divisions of the Company are situated 
in 7 countries and are again subdivided into a much larger number of separate and 
distinct localities which are frequently adjacent to unsanitated areas, it is appar- 
ent that no diseases (excluding malaria, possibly) assumed epidemic proportions 
or were a serious menace to the welfare of the respective communities, with the 
exception of those which are endemic throughout the world—e.g., influenza, 
venereal diseases, and respiratory affections. It may be added, however, that 
satisfactory health conditions can be maintained only by constant alertness and 
by unceasing, strenuous effort. All known anti-malarial measures must be 
applied vigorously at every season of the year; attention must be devoted to 
sanitation in general, including the repair of quarters, the disposal of human and 
animal wastes and of garbage, the analysis and treatment of drinking water, 
and the destruction of harmful insects and of rodents; vigilance must be exercised 
at all times, with the purpose of discovering the presence of the initial cases of any 
transmissible or communicable disease in the community and of instituting the 
necessary measures to cope with the situation before it reaches serious propor- 
tions; all available means (meagre, at best, in such localities) of education in 
hygienic measures must be utilized to the fullest extent; efforts must. be made to 
see that an adequate and well-balanced food supply is provided and consumed— 
in other words, every phase of hygiene, preventive medicine, and sanitation must 
be given unremitting attention in a tropical locality of low elevation, if health 
conditions comparable to those of northern climates are to be maintained. 


MALARIA 


Malaria is the most prevalent disease in the localities where the United Fruit 
Company operates, and a constant campaign must be waged to prevent its effects 
from interfering seriously or fatally with commercial activities and the prosperity 
of the peoples residing in such areas. Surveys conducted in unsanitated sections 
of the coastal plains of central American countries indicate clearly that practi- 
cally all the inhabitants are suffering from malarial infection in either an active 
or passive stage. Despite the most strenuous efforts and the utilization of all 
known means of anti-malarial measures, the incidence of malaria can be reduced 
only to proportions which do not materially handicap the individual or the 
community; but total eradication of the disease seems to be almost an impossible 
accomplishment with the present knowledge and conditions. That some 
progress has been made in the United Fruit Company’s Divisions, however, will 
be evident from the data appearing in Table E. 

In Table F appears data showing the relative percentage of various types of 
malaria, as recorded in the diagnoses of hospital cases. 
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The ratio of aestivo-autumnal infections to tertian infections, from year to 
year, is interesting to observe; and particularly in three Divisions—those located 
on the Atlantic coast of Costa Rica and on the Atlantic coast and the Pacific 
coast of Panama. The Division on the Pacific coast of Panama (Chiriqui Land 
Company) was not organized until 1929; and hence the data in the following 
table G covers only the last three years, for that locality. 

Malaria cases diagnosed as “Quartan,” “Mixed,” “Clinical,” and ‘“Cachexia,” 
are disregarded in Table G. Haemoglobinuric fever cases are shown in a separate 
column, with the purpose of determining whether they increased or decreased in 
ratio to the prevalence of aestivo-autumnal infections. We are unable to offer 


TaBLE E 
Percentage 
Malaria Cases Percentage 
Malaria Among Percentage Malaria Disp. 
Total Hosp. Hosp. Employees to Malaria Treatments Percentage 
Admissions Admissions Total Hosp. Hosp. Cases to Total Malaria 
per 1,000 per 1,000 Cases Among to Total Disp. Deaths to 
Year Employees Employees Employees Hosp. Cases Treatments Total Deaths 
1931 322.82 79.02 24.48 22.06 12.30 8.57 
1930 355.39 91.51 25.75 22.58 10.29 10.06 
1929 315.07 92.96 24.78 22.66 718257 9.20 
1928 413.96 99.89 24.13 23.28 12.66 7.59 
1927 451.87 146.76 32.48 30.67 17,06 12.87 
1926 530.65 218.60 41.19 38.89 L7Pe25 15.80 
1925 553.12 239.16 43.24 41.23 18.20 14.18 
1924 488.30 192.73 39.47 38.18 19.02 12.48 
1923 514.27 203.68 39.60 38. 04 22620 13.35 
Average for 9 
years end- 
ing 1922 ? ? re 38.40 23.52 13.64 


Note.—*The Chiriqui Land Company Division was in a semi-pioneer stage, in 1929; and there 
was a large influx of laborers from malaria-infected localities. Intensive field and dispensary treat- 
ment kept the hospitalization rate remarkably low; but 19,040 Hospital Dispensary Treatments were 
administered for malaria, as compared with a total of 19,441 in all other Divisions. If we include 
only those Divisions reporting also in 1928 (i.e., excluding Chiriqui) from this figure; then the per- 
centage would have been 11.61% in 1929 instead of 18.57%. In 1930 and 1931, the labor situation in 
the Chiriqui Division was much more satisfactory; and consequently the incidence of malaria was 
reduced to a point which compared very favorably with other localities. 


any satisfactory explanations for the fluctuations in the relative proportions of 
aestivo-autumnal and tertian infections; but there does seem to be ample evidence 
that rainfall is not a determining factor. 

As has been stated previously; the results which have been accomplished have 
been somewhat gratifying, despite the fact that we are still far from attaining 
the degree of control which we might desire to accomplish. This is shown by 
Table H, which gives the number of employees per thousand per annum admitted 
to our Hospitals for malaria, in those Divisions which have been operated during 
the years 1925 to 1931, inclusive. 
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TABLE G 
Almirante Division Chiriqui Division Costa Rica Division 

Hemo- Hemo- Hemo- 

Me Tertian | E.A. Se e. mene bpd E.A. Seite vont; Tertian | E.A. Satdl te 

Cases | Cases | of E.A aver neces Cases | of E.A. acca Cases Cases | of E.A. Rover 

Cases | Cases Cases | Cases Cases | Cases 

1931 6} 92 | 93.88 3 124 89 | 39.91; 13 3| 466 | 99.36; 28 
1930 3) LEER O7 431) 213 284 | 276 | 49.29) 27 2| 516 | 99.61) 25 
1929 17| 211 | 92.54 6 1524) 31D ec Leon Le 61) 702 | 92.00) 21 
1928 21} 412 | 95.15 7 634| 499 | 44.04) 22 
1927 111} 231 467 254 4 653) 484 | 42.57) 39 
1926 454) 62 | 12.02 4 602} 679 | 53.01} 32 
1925 808} 40 4.72 9 262) 367 | 58.35) 17 
1924; 1,045) 34 Ju20 9 288) 271 | 48.48) 18 
1923 981) 86 8.06} 11 739) 173 | 18.97) 15 
1922 828} 38 4.39 5 Sit 1200 Se5 
1921 467| 15 ou 9 550} 97 | 14.99) 12 
1920 324| 28 7.95 is 1,068} 17 1.57 9 
1919 448) 43 8.76 os 703} 19 2.35) “11 
1918 193) 18 8.53 + 1382) 12 CETGT Sie 
1917 149) 33 118.13 vf 177) 82 | 31:66 2 
1916 161) 28 | 14.81 6 85| 230 | 73.02 3 
1915 135) -42 5 23°73 8: 48) 255 | 84.16 7 
1914 305} 442 | 59.17; 10 bbls ay 91.62) 737 

TaBLE H 

Colombia Costa Rica Guatemala Panama Tela Truxillo Banes Preston Total Eight 
Year Division Division Division Division Railroad Railroad Division Division ivisions 
1925 95:72 156.83-- 325.14. 230.37 184.47 259.46 522: 619242) 27) 239 16 
1926 68.69 259.75 301.05 164.94 158.42 196.46 459.48 134.51 218.60 
1927 52.56 222.10..208.78 110.60 199.55 183:28 131.16-100:29 146.76 
1928 64.00 147.51 134.91 -120.07 113.31 162.05 53.58 37.17 99.89 
1929 124.72 95.63 100.78 69.78 119.96 170.02 31.02 18.39 89.34 
1930 102.51 67.02 133.68 ~— 40:15> 110,44.167-03 15.73 12:30 "85343 
1931 50.48 62.80 99.70 37.04 89.58 94.41 23.24 15.56 56.69 


It will be noted that the rates shown in the above table, for the years 1929, 1930 
and 1931, differ somewhat from those recorded in Table E for the corresponding 
periods. This is due to the fact that the Chiriqui Land Company and the Cortes 
Development Company Divisions, which began operations in 1929 and 1930 
respectively, are omitted from Table H in order to make the data given therein 
as uniform as possible for comparative purposes. Table E includes all Divisions 
for which statistics were available in each year—i.e., all Divisions included in 
Table H are included in Table HE, for the years 1923 to 1931 inclusive; and, in 
addition thereto Table E includes the Chiriqui Land Company for 1929 to 1931 
inclusive, and the Cortes Development Company for 1931 only. 

A comparison of the malarial and hospitalization rates in 1931, with those for 
1926 when our intensive anti-malaria campaign had not been inaugurated, gives 


an enlightening picture of the results which may be tentatively attributed to 
malaria control measures: 
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Malaria Cases Total Hospital Total Hospital Average 
Average Number Among Admissions— Cases— Hospital Days 
Year Employees Employees Employees Employees per Case 
1931 44,189 3,492 14,265 182,408 12.78 
1926 41 ,464 9,064 22 ,003 271,832 12.35 
19810 andtg 1 Bo 9,660 28 449 289 691 12.85 


In the horizontal column appearing in italics immediately above, we have indi- 
cated the number of malaria cases, hospital admissions, and hospital days among 
employees, which we would have had in 1931 with an average of 44,189 em- 
ployees, if the malaria rate and hospitalization rate for employees had been the 
same as in 1926. Thus, theoretically and tentatively we may assume that our 
anti-malaria work has resulted in 6,168 less cases of malaria among employees, 
and in 7,738 less hospital admissions and 107,283 less hospital days for employees. 
Only the elapse of time will demonstrate conclusively whether other and unre- 
lated factors have contributed materially toward the reduction in morbidity 
which has occurred; but, it may be added as circumstantial evidence in support 
of our opinion that the intensive field work is to be primarily credited with the 
general improvement in health, more or less uniform results have been shown in 
all Divisions situated in various countries; and the reductions effected have coin- 
cided with the efforts expended. Furthermore, that the encouragingly low 
malaria rate in 1931 can not be attributed to particularly favorable conditions 
during the year may be readily comprehended when it is noted that the rainfall 
in the Banes, Preston, Chiriqui; Cortes and Jamaica Divisions was the greatest 
ever recorded in the history of those Divisions; in Colombia and Tela it was the 
greatest since 1924; and in the Truxillo Division, it was the heaviest since 1919; 
while in the Costa Rica, Panama and Guatemala Divisions, it was below the 
average for the preceding 17 years, although not lower than in several of the 
more recent years. 


GENERAL COMMENTS 


The attitude of many of the natives is a constant handicap in our efforts to 
control malaria. If they are not suffering from the symptoms of malaria in an 
active and disagreeable form, strenuous objections are registered against the 
administration of quinine and plasmochin. Adults will frequently refuse to take 
the drugs prescribed, after fever and other acute symptoms have subsided, and 
may not permit them to be given to their children. Not infrequently, physical 
violence is threatened when sanitary inspectors, farm foremen and other em- 
ployees in charge of labor units, endeavor to persuade laborers and members of 
their families to take the daily doses of quinine and plasmochin for a sufficiently 
extended period to effect a cure and to render them non-infectible to mosquitoes. 
This antagonism seriously interferes with the effectiveness of field surveys, and 
with the “follow-up” treatment of individuals discharged from the Hospital— 
and, as a rule, laborers will insist upon being discharged from the Hospital as 
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soon as acute symptoms disappear. However, gradual progress is being made 
by patient and persistent educative measures. 

A few abstracts from the reports received from our Medical Superintendents 
will serve to illustrate some of the difficulties encountered:in sanitation and in 
malaria-control work in our Divisions: 


Dr. J. de la Guardia, Cuban Divisions.—The general health condition in the Divisions 
has been satisfactory, considering the distressing economic situation, and the fact that 
the heaviest rainfall in the history of the Cuban Divisions was recorded. 

Dr. F. C. Watson, Cortes Development Company, Honduras.—This ‘year’s work was 
rendered difficult on account of the occurrence of the worst floods in the history of the 
country. The waters completely inundated the railroad tracks on both the Company 
and Government lines, on several occasions. All patients from the farms had to be sent 
to the La Lima Hospital, as it was impossible for them to get to Puerto Cortes. A revolu- 
tion, rumors of a revolution, and a smallpox scare added to our difficulties. The survey 
work was stopped six months of the year, on account of revolution, floods and the small- 
pox scare. 

Dr. I. W. McLean, Jamaica Division —The malaria morbidity amongst the staff has 
been almost nil, and the morbidity amongst laborers has been much less than in former 
years, although our rainfall in St. Catherine and Vere was much greater than usual. The 
rainfall in the Vere District was 67.28 inches for the year, which 7s about four times above 
normal for this area; and, judging from the incidence of malaria in former years, it would 
have been impossible to carry on our work there during the past rainy year without the 
malaria-control measures in operation there. Our malaria-control work in St. Catherine 
and St. Thomas consists chiefly in quinine and plasmochin medications, keeping the 
drains in the irrigated district clean and free from debris, camp sanitation, and keeping 
in repair the screens on the houses of the more intetligent class of employees. Twelve 
years of systematic attention to healthy conditions, with prompt anti-malarial control 
measures here, has made our malaria morbidity in these Parishes of no great importance. 

Dr. L. M. Drennan, Colombia Division—The malaria index for the entire division, 
according to surveys, was 28.5%. This is above the average normal but can be explained 
by an unusually heavy rainfall this year and a much larger camp population in which idlers 
played a big réle. Rainfall this year was 74 inches, compared to 29.21 inches last year 
and 44.01 inches in 1929. In addition to malaria surveys, a spleen index of children 
under 12 years was taken during May in four of the Company Camps; and 18.5% were 
found positive for malaria parasites, while 32% had positive spleens. The breeding of 
Aedes aegypti and Culex mosquitoes in water containers (mainly earthen-ware jars) 
in and about camps is very prolific. This was observed in a general survey of camps 
incident to our yellow fever investigations. Culex is by far the most prolific and constant 
breeder; but many Aedes were also discovered, and bids well for the propagation of 
yellow fever should it ever gain a foothold. There were 424 cases of malaria treated in 
the Hospital, as against 960 last year and over 1,100 in 1929. In only three cases was 
the cause of death recorded as malaria. One was a moribund old man, who was also 
suspected of epidemic jaundice; one was a case of congenital malaria and syphilis, born 
in the Hospital; and the third, which was probably genuinely due to malaria, was a child 
who was in a coma when admitted and was afflicted with a four plus infection. 

Dr. E. I, Salisbury, Costa Rica Division.—At one time, 1,300 men, women and children 
occupied the new Guacimo camp. In the early months of the camp (from J anuary to 
May) we were blessed with dry weather; and, by prophylactic measures alone, the inci- 
dence of malaria was kept very low. Before transportation facilities were available into 
the farm, the rain began; and, as the whole woodland was felled, there were massive 
breeding : areas around the felled logs and in the tractor ruts. At this time we were using 
the sand or silt and Paris green mixture; and it was impossible to carry sufficient over 
the trails to make mosquito control effective. However, after Mr. Hale, the Chief 
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Sanitary Inspector, substituted the lime-soapstone mixture, the transportation problem 
was solved and made control work easy except in the pools around fallen trees, ete. 
These latter mosquito-breeding places were finally cared for by nature, as soon as bananas 
and second growth shaded the areas. Guacimo (the new camp referred to) sent in 227 
cases of malaria to the Hospital, while the remainder of the Division sent only 159— 
therefore our malaria rate was approximately the same as last year, when it should have 
been about one-half as high to properly reflect the general improvement of conditions 
existing in the Division. 

Dr. B. M. Phelps, Truxillo Railroad Company, Honduras.—It is of interest to note that 
17 per cent. of our hospital days were for malaria, as compared with 23 per cent. in 1930 
and a little over 20 per cent. in 1929. Of course, the presence of secondary conditions in 
malaria cases causes considerable fluctuations in the average number of hospital days per 
malaria case. In connection with the difficulty experienced by those employees respon- 
sible for the treatment of infected individuals at the camps, we quote below a portion of a 
letter recently received from one of our District Superintendents: “Medicine for the 
patients in question was given to the foreman to administer. He reports that adults refused 
medicine after two doses, and that mothers of the children refused to allow any treaments at all 
to be administered to them.” 

Dr. O. T. Brosius, Panama Division —A small influx of Nicaraguan mestizos caused 
some apprehension lest they increase our malarial index and therewith our morbidity 
rates, in that this race does not resist malaria as well as do the negroes and mulattoes. 
Had these not been engaged, our malarial rate would, I believe, have been considerably 
lower than in 1980. 

Dr. B. M, Phelps, Truxillo Railroad Company, Honduras.—Clinical research on the 
efficacy of ‘‘Atebrin”’ in the treatment of malaria, is considered in a special paper. Many 
other samples of new drugs or new combinations have been tried, but no striking results 
have been obtained. I would stress the need of a stable liquid preparation of plasmochin 
and of ‘‘Atebrin’”’ which would facilitate the prescription of the proper dosage for children. 

Dr. J. de la Guardia, Cuban Divisions.—In conclusion we might say that the malaria 
situation in the Division is well under control. Whether we can hope to further reduce 
its incidence is a moot question. With a high Anopheline index, a heavily infected 
territory surrounding our divisions, and a continuous migration of people to and from the 
area, this is certainly doubtful. However, a more determined effort will be made during 
1932, and it is with interest that we await the results for that year. 


ANTI-MALARIA MEASURES 


Those measures which have been deemed most efficacious in the control of 
malaria are briefly described in the paragraphs which follow immediately. 
Naturally, the procedure outlined is generalized; and modifications are made in 
order to cope with local conditions. Some of the peculiar problems encountered 
in various localities have been mentioned in articles published by the doctors in 
those Divisions, and have appeared in this and other Reports issued by this 
Department. 

SANITATION.—The features of sanitation which are given primary considera- 
tion are: 

(1) Selection of sites for labor camps and permanent places of residence. 
Insofar as possible, sites should be chosen which are at least one mile distant from 
large bodies of potential or actual mosquito-breeding water; and the area Selected 
should be adaptable to proper drainage and sanitation. 

(2) Grass should be kept cut; and all superfluous shrubbery, undergrowth and 
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other vegetation serving as protection for adult mosquitoes or larvae should be 
removed, for a distance of 200 to 300 yards from the habitations. 

(3) Rain-water barrels, corrals, faucets, pumps, etc., should be constructed 
and maintained in such a condition that they will not act as nor produce mosquito- 
breeding bodies of water. 

(4) All artificial breeding places should be eliminated; such as empty cans and 
other discarded containers, collections of garbage and refuse, etc. 

(5) All inhabited areas should be inspected weekly, by experienced Sanitary 
Inspectors; and any body of water which is breeding or might serve to breed 
mosquitoes should be removed or, if it cannot be removed, treated with Paris 
green or oil. 

Practical phases of sanitation are mentioned, at some length, in papers by 
several authors which are included in this Report and in the publications for 
preceding years. | 

FirLp Surveys.—Periodical surveys of all inhabitants are very essential, 
in order to detect carriers of malaria parasites and institute treatment of all 
positive cases. 

(1) Each labor camp or other unit of residents should be surveyed periodically 
—preferably at intervals of 3 to 6 months. 

(2) During each survey, every effort should be made to obtain specimens of 
blood from all persons in the area which is being surveyed. The specimens should 
be carefully examined by the thick-film method. 

(3) Every individual whose blood is found to be positive for malarial parasites, 
should be given a course of treatment. For adults, one plasmochin compound 
tablet and ten grains of quinine should be given twice a day for a period of six 
days; and the medicine should be administered personally by a responsible person, 
so that there may be no doubt as to whether or not each individual has taken 
the prescribed dosage. 

(4) When the rate of infection exceeds 25% in a given camp, all inhabitants 
should be given the routine course of treatment; as it may be assumed that 
practically every person in the community is harboring malaria parasites if 25% 
to 50% of the people examined are found to be infected during a survey which 
involves the examination of only one specimen of blood from each person. 
Furthermore, such a camp should be subjected to another survey shortly after 
the blanket treatment is completed; and all persons who are still positive should 
receive a second course of treatment with plasmochin and quinine. In this 
manner, the number of carriers should be reduced to a very low percentage; as 
the cycle of malaria transmission will be broken by the plasmochin rendering the 
human inhabitants non-infectible to the mosquitoes in the locality, and the 
majority of cases of malaria will be cured by the quinine administered. 

(5) ‘Fhe surveys will give a fair idea of the degree of efficiency of the sanitary 
measures utilized in the vicinity of the camp surveyed, and will indicate the 
necessity of intensifying or supplementing such work when the percentage of 
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infection is high. Moreover, the records of cases of malaria which enter the 
Hospital or appear at the Hospital Dispensaries, should be carefully scrutinized; 
as an unusual number of cases from any locality will indicate inadequate sanita- 
tion, or laxity in inspection of quarters or in treatment of cases found positive 
during surveys. 

(6) The responsible individual in charge of a camp or labor unit should inspect 
the quarters daily and exercise other precautions to determine whether or not 
any cases of illness are present. If a person is found to be ailing, he or she should 
(a) be given “‘first-aid”’ treatment (quinine, if suffering from malaria symptoms) ; 
(b) referred to a Field Dispensary, if he has not responded promptly to ‘‘first- 
aid” treatment or is moderately ill; or (c) sent immediately to the Hospital, if 
he is apparently or obviously afflicted with a serious ailment. Whenever the 
condition of a case coming to the Hospital indicates that the patient has probably 
been ill in his lodging for an unreasonable length of time, and that the ailment 
was more or less obviously of a serious character, an investigation should be 
made to determine why the man in charge of the labor unit failed to send the 
patient to the Hospital more promptly. 

OTHER PREVENTIVE MbraAsurEs.—Conditions in the localities where the 
Company operates have necessitated confining anti-malarial measures mainly 
to sanitation, and to field surveys with treatment of persons found to be positive 
for malarial parasites. This should not be construed as meaning that we do 
not recognise the desirable results obtained by screened quarters, destruction of 
adult mosquitoes by insecticidal agents or other methods, utilization of mosquito 
bars, whitewashing or applying creosote in the interiors of dwellings, using 
mosquito repellants, ete. All of these measures are adopted in our Divisions 
wherever and whenever they can be advantageously employed; but, speaking 
generally, they are impracticable on our plantations, and hence are not relied 
upon to any great extent. 


MepbIcaL TREATMENT 


(Juinine and plasmochin have been utilized almost exclusively, although pre- 
liminary experiments made with Atebrin have given indications that it may prove 
to be a valuable agent for the treatment of this malady. Brief abstracts from 
“Malaria—Its Cause, Prevention and Cure’ will serve to outline the methods 
of treatment which are followed generally: 


“(1) Primary Infections.—Investigations have shown that primary infections in 
individuals otherwise healthy are readily cured if promptly and efficiently treated. When 
it has been determined by microscopical examination of the blood that malaria infection 
exists in an individual, prompt administration of quinine in some form and in some way 
is indicated. Before its administration is begun—except in malignant cases where 
especially prompt measures are necessary—a preliminary dose of 3 grains of calomel, 
followed in 6 hours by 1 to 2 ounces of magnesium sulphate, serves a useful purpose and 
facilitates the cure. A couple of hours after the calomel has been given, the administra- 


* “Malaria—Its Cause, Prevention and Cure’’; Deeks, W. E., and Connor, R. C., 1930. 
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tion of quinine can be initiated. The dose will depend largely on the age, sex and weight 
of the individual, and also on the nature and the severity of the symptoms. For the 
average individual with moderately severe symptoms, 30 to 40 grains of quinine daily, 
divided in 2 or 3 doses, will suffice. This treatment should be continued until the 
temperature is normal, when a second dose of magnesium sulphate is generally indicated. 
The quantity of quinine should then be reduced to 20 grains daily divided in 2 or 3 doses, 
and this dosage should be continued until the patient’s temperature has remained normal 
for from 5 to 7 days. 

“Subsequently the patient should be advised to take 10 grains of quinine daily for 
at least two weeks; or, if anemic, substitute 6 tablets daily of iron, quinine, strychnine 
and arsenic for the same length of time or longer. A suitable combination for this 
purpose is the United Fruit Company’s Pink Tonic Tablet. 

‘“‘A generous diet should be ordered as soon as there is a desire for food, and the patient 
should not be permitted to work before his appetite has returned and he feels physi- 
cally fit. 

“Disease-complicating conditions may delay the convalescence, and should therefore 
be considered in the treatment. 

(2) Acute Malignant Cases.—We often meet with acute cases in which the treatment 
previously described will not save the life of the patient. Vomiting may be persistent, 
and the patient unable to retain anything. There may be coma, delirium, convulsions, 
paralysis, etc., resulting from the localization of the parasites in the small blood-vessels 
(capillaries) of the brain; or the patient may be unconscious and unable to swallow. In 
these cases quinine must be administered by means of the hypodermic needle, either 
intramuscularly or intravenously. The writers have also used the deep-subcutaneous 
method with gratifying results. By this method the needle should go down to the 
muscle sheath, but not into the muscles. 

“Tn pernicious cases which present symptoms of coma, convulsions or paralysis, with- 
drawal of some of the spinal fluid is often a beneficial measure. 

“These methods of treatment require professional skill, and should be used only by a 
physician or a trained nurse. 

“The solutions for intramuscular injections should be properly diluted and slowly 
injected, the location subsequently massaged, and warm applications used to hasten 
absorption. A solution of excessive acidity will prove very painful and tend to cause 
destruction of the tissue where it is injected. The preferred sites for injections are the 
buttocks and beneath the pectoral muscles. It is recommended that the contents of an 
ampoule should be diluted with 5 to 10 parts of normal saline solution before injection. 
For intravenous use the dilution should be 1 gram of quinine to from 10 to 20 c.c. of 
normal saline solution. Some authorities advise a greater dilution up to 100 and even 
200 c.c. It is very important, in giving intravenous injections, that the needle be very 
fine and the injections made very slowly. 

“In malignant cases, when either of these methods are used, 15 grains can be given, 
and be repeated if necessary at intervals of 3 or 4 hours, until 3 or 4 injections have been 
given. In the case of intramuscular injections it is not wise to give more than 7} grains 
in one location, and in subsequent administrations a location should be selected at least 
4 inches from the site of the previous injection. The syringe and needle should be steril- 
ized by boiling, and the skin over the site of injection should be thoroughly cleansed 
and disinfected before the injection is given. These precautions will tend to prevent the 
development of an abscess. As soon as the patient can tolerate quinine in the stomach, 
hypodermics should be discontinued and the quinine given by mouth. 

(3) Chronic and Relapsing Cases.—In these cases there is a different clinical picture, 
and treatment must be varied accordingly. 

“In the treatment of cases of chronic malaria the complicating conditions must be 
taken into consideration, and corrected as far as possible. In these cases there is not 
only peat once but impoverishment of the coloring matter of the red-blood cells, 
as well. 

‘“‘An attempt should be made to correct all complicating conditions; and the same 
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malarial treatment recommended for primary infections should be given, with the 
exception that the quinine, or the combination of it with iron and arsenic, should be 
continued over 3 or 4 months or until the convalescence of the patient is completely 
established. In some of the more chronic relapsing cases a change of climate may 
prove to be very beneficial. 

“Plasmochin.—The peculiar value of the newly discovered drug Plasmochin lies in its 
power to devitalize and destroy the sexual forms during some stage of their development 
and also when they are mature. 

‘“‘Plasmochin seems to have a specific action on the sexual forms (gametes) of all types 
of malaria; and when it is administered in a single dose as small as 2 centigrams (gr. 4) 
to a patient with a rich gamete infection, mosquitoes fed on him for from 4 to 7 successive 
days fail to develop oocysts (Barber, Komp, and Whitmore). The discovery of this 
drug forges the last link in the chain of measures necessary to effective malaria control. 

“In addition to this peculiar property of plasmochin in devitalizing the sexual forms, 
some physicians report that it also has a curative effect on the chronic, quinine-resisting 
cases of benign malaria. Apparently it is without effect on the asexual forms of sub- 
tertian or aestivo-autumnal malaria. When given to chronic benign cases for curative 
purposes, it is reeommended that 1 to 3 centigrams (§-43 gr.) be given daily for 5 or 6 
days, suspended for 3 days and then given again for 5 or 6 days, and always in combina- 
tion with quinine. 

“When plasmochin was first introduced, the manufacturers recommended that from 
4 to 6 centigrams be administered daily for 5 days in divided doses, then suspended for 
3 or 4 days, and the course of treatment repeated. In this dosage it proves toxic to 
many patients, producing gastric distress, nausea, vomiting, pallor of the skin, cyanosis, 
and central liver necrosis with a lethal termination. If the drug is promptly discon- 
tinued when the first toxic symptoms appear, recovery generally takes place. In small 
doses (1 to 3 centigrams daily), the drug is non-toxic and efficacious and can be safely 
left in the hands of the layman to administer.” 


ATEBRIN 


This drug is prepared by Bayer-Meister-Lucius (I. G. Farbenindustrie Aktien- 
gesellschaft, Leverkusen, Germany); and is marketed in compressed tablets, 
each tablet containing 0.1 gram of Atebrin. While it was not available commer- 
cially in 1931, several of our physicians were provided with sufficient quantities 
to enable them to conduct experiments on series of cases; and the results they 
obtained are detailed in separate papers. In most instances, our physicians 
followed the dosage prescribed by the manufacturers; and administered three 
tablets or 0.3 gram daily, divided in three doses, for three consecutive days. In 
a number of cases, however, the drug was given in larger daily doses or for a 
greater length of time, or both. The tentative conclusions reached may be 
briefly summarized: 

(a) A total of 320 cases were treated with Atebrin—278 here autumnal, 35 
tertian, 1 quartan, and 6 mixed infections. 

(b) The dosage recommended by the manufacturers was exceeded in many 
instances. Dr. Cordes (Preston Division) states: ‘Atebrin was administered as 
recommended by the manufacturers—viz., three tablets or 0.3 gram daily, divided in 
three doses, for three consecutive days. In young individuals and those under 
weight, the daily amount was reduced to 0.2 or 0.1 gram, according to age and body 
weight. In eighteen cases the treatment was extended to four days, and in 15 cases 


28 UNITED FRUIT COMPANY 


to five days. Only the oral method of medication was used.’’ Dr. Neumann 
(Colombia Division) states: “‘A dosage of 0.3 gm. of Atebrin was given daily, as a 
rule, over a period of 5 consecutive days.” Dr. Phelps (Truxillo Division) states 
“Tn the majority of cases, the drug was given in a single morning dose (0.3 gm.), 
with the idea of testing methods of administration which would be convenient in field 
treatments. Our cases were nearly all treated for from five to seven days.” Larger 
doses daily, and more extended periods of treatment, were administered in some 
instances, without untoward results. | 

(c) None of the patients under treatment with Atebrin complained of pain in 
the stomach, dizziness, nausea, nervousness, nor tinnitus, though these symp- 
toms are common with quinine treatment. Treatment with Atebrin is reported 
to have marked advantages over treatment with quinine, for use in our Divisions 
—viz., the tablets are small and very soluble; a relatively small number of tablets 
are required to effect a cure; the toxicity of Atebrin is low, with a wide margin of 
safety between the effective therapeutic dose and the toxic dose; and it is taken 
readily by persons who have an idiosyncrasy to quinine or who refuse to take it 
because of its disagreeable effects. 

(d) A rather faint yellowness of the skin may appear in some patients after 
several days of treatment with Atebrin; but the sclerae were not stained, and no bile 
pigments were found in the urine. It is more pronounced in the covered parts of 
the skin. Dr. Neumann, who observed 75 cases, states: “‘The yellow discoloration 
~ of the skin of some of the patients was the only untoward symptom, due to Atebrin, 
that we noticed. The staining was neither icteric, nor due to anemia; but was a dis- 
coloration of the skin similar to that produced by carotin.” Dr. Cordes, who ob- 
served 121 cases, states: “This phenomenon, which we observed once, ts not the 
expression of hemolysis and bilirubinemia (as in some Plasmochin cases); but vs due 
to the pronounced coloring quality of the drug. Apart from this staining of tissues; 
Atebrin, in reasonable doses up to 2 or even 8 grams, does not provoke any ill effects.” 
Drs. Phelps and Jantzen, who treated 124 cases, state: ‘‘Photosensibility does not 
occur ; but a yellow discoloration of the skin may result, and especially of the treatment 
vs extended over 6 days.” 

(e) The results of treatment with Atebrin were uniformly gratifying. The 
summarized comments of our physicians, in brief, were: 


Drs. Cordes and de la-Torre: In acute cases with seemingly recent infection, the effect 
of Atebrin became evident on the second or third day—the temperature fell to normal 
and general distress was relieved within 48 to 72 hours. We never saw more than two 
paroxysms with chills and sweating after the initiation of Atebrin treatment. Many 
cases, most of which were sub-acute or relapsing malaria, were free of fever within the 
first 24 hours. The curative effect is established on the third or fourth day, in acute 
febrile cases; and earlier in many of the milder cases—and, within the same period (except 
in a few instances) all parasites disappear from the peripheral blood. We have not seen 
one failure in 121 cases—all patients had an uneventful recovery, hemoglobin increased, 
and spleen tumors generally diminished in size; and there was no difference observed in 
the effect of the drug on estivo-autumnal and tertian infections. Along with the relief 
of clinical symptoms, asexual parasites in the peripheral blood diminished and disappeared. 
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Only the gametes of Plasmodium falciparum do not seem to be affected. No follow-up 
treatment was given except to those cases which developed crescents; and these received 
pure Plasmochin (0.02 to 0.03 gm. daily) until their blood findings proved negative. 

Dr. Neumann: Seventy-five cases of malaria were treated with Atebrin. A dosage 
of 0.3 gm. of Atebrin was given daily, as a rule, over a period of 5 consecutive days. 
Atebrin alone cured 16 cases of malaria—clinically as well as protozoologically. An 
average dose of 6.5 tablets brought the temperature down to normal. The schizonts 
of E. A. malaria disappeared from the blood stream.after an average of 8.2 tablets, and 
the tertian parasites after 7.6 tablets. Seven cases were examined after periods varying 
from 1 to 4 weeks; and no relapses were observed nor were any more crescents found. 
In 59 cases Atebrin was administered in combination with pure plasmochin—0.3 gm. of 
Atebrin, and 0.03 to 0.06 gm. of pure plasmochin daily, over a period of 5 consecutive 
days, asarule. With this combined treatment, the temperature in the 43 cases who had 
fever on admission became normal after an average dose of 6 tablets of Atebrin. The 
parasites of tertian malaria disappeared after 5 tablets; while the blood became free from 
the schizonts of EK. A. malaria after an average dosage of 8 tablets of Atebrin. Traces 
of Atebrin have been detected in the urine as long as 36 days after the last dose was 
given; and we saw a slight yellow discoloration of the skin lasting as long as 2 weeks after 
treatment was discontinued—this indicates a slow elimination of the drug, which should 
commend it for prophylactic use. The treatment of 75 cases of KE. A. and tertian malaria 
has given us the rather spectacular result of curing all the patients within one week or 
less; and we believe the results obtained in these cases justify its application on a 
large scale. 

Drs. Phelps and Jantzen: There were 124 cases of malaria treated with Atebrin in the 
Hospital and Hospital clinic. These included both sexes, and children 23 years of age 
and over; but were principally adult males. There seemed to be a marked improvement 
in the general condition of the patient a few hours after the first dose, even though the 
fever had not abated. Atebrin had no appreciable effect on the size of chronic enlarge- 
ments of the spleen; but acute splenic enlargements subsided promptly with the improve- 
ment of the general condition of the patient. Our experiences indicate that Atebrin, in 
daily doses of 0.3 gm. for six days, is an efficient therapeutic agent in clearing the blood 
of the vegetative forms of benign tertian or malignant tertian (EK. A.) malaria; and it 
successfully and promptly relieves the symptoms of malaria. It may be used in smaller 
doses, but the treatment is more prolonged. Atebrin seems to have no destructive effect 
on the gametes in the blood; and, for this reason, it should be supplemented 
with plasmochin. 


(f) Relapses were not observed, in the great majority of the cases; al- 
though it must be added that local conditions make it impossible to closely ob- 
serve discharged patients for extended periods of time. Phelps and Jantzen (124 
cases) stated that, up to February 18, 1932, no relapses had been observed among 
the patients treated with Atebrin. Neumann (75 cases) stated that “Seven cases 
were examined after periods varying from 1 to 4 weeks; and no relapses were observed, 
nor were any more crescents found.’’ Cordes and de la Torre (121 cases) stated: 
“Three patients relapsed after 5, 8 and 12 weeks respectively, with fever and reappear- 
ance of parasites—in one of these cases there was the probability of reinfection. Some 
patients could not be followed wp, while others were under observation for too short a 
period; and consequently the number of relapses cannot be stated in exact figures.” 

(g) Fourteen cases of hemoglobinuric fever, to whom Atebrin was administered, 
were reported. Phelps and Jantzen state: ‘““Hemoglobinuric fever induced by 
Atebrin treatment alone was not observed in our series of cases. The evidence is 
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deemed insufficient, at present, to state that this may not occur. Five cases of 
hemoglobinuric fever have been treated during the past few months. All of these 
patients had taken quinine before admission. They were given different sized doses 
of Atebrin during the course of their illnesses; and no ill effects from the drug 
were noted.’ Cordes and de la Torre state: ‘There were 9 cases of hemoglobinuric 
fever treated with Atebrin. Atebrin was given in these cases only when parasites 
were present or reappeared in the blood, which was generally five to six days after the 
paroxysm; and in all instances the blood became free of parasites after the adminis- 
tration of Atebrin. In no instance did Atebrin provoke another attack of hemo- 
globinuria. The results in blackwater fever were most gratifying. Our cases, which 
probably all belonged to the group of quinine hemoglobinuria, could take Atebrin 
without any ill effects and were cured of their malaria. Atebrin has apparently 
nothing to do with the intricate mechanism of hemolysis. One may doubt whether the 
established syndrome of blackwater fever, especially the dangerous anuria, 1s amen- 
able to any medical treatment. We are, however, always confronted with the necessity 
of treating the underlying or concomitant malaria. In such cases, as well as in all 
instances of quinine idiosyncrasy, Atebrin may prove a very welcome agent.” 

The number of cases which have been treated with Atebrin has not been 
sufficiently large to warrant definite conclusions as to its efficacy nor as to its 
scope of usefulness. The preliminary experiments give rise to the hope that we 
have an available agent which will afford valuable assistance in combating a 
‘disease which is a constant menace to the health and vitality of a tropical resident. 

SuMMARY OF MaLariA TREATMENT.*—(a) Ambulatory cases—i.e., persons 
harboring malarial parasites, but not exhibiting symptoms of malaria—should 
be given 1 plasmochin compound tablet and 10 grains of quinine, twice a day, fora 
period of six days. If parasites are still present subsequent to this medication, 
the treatment should be repeated. This measure should cure the patient and 
render him non-infectible to mosquitoes. (b) Cases suffering from mild symp- 
toms of malaria should receive a preliminary dose of 3 grains of calomel, followed 
in 6 hours by 1 to 2 ounces of magnesium sulphate. Then 30 to 40 grains of 
quinine should be given daily, divided in 2 or 3 doses. When the temperature 
becomes normal, a second dose of magnesium sulphate should be administered 
and the dosage of quinine should be reduced to 20 grains daily (b.i.d. or t.i.d.). 
This dosage should be continued until the patient’s temperature has been normal 
for from 5 to 7 days; and plasmochin, 2 tablets daily, should be given for 4 to 6 
consecutive days during this period to devitalize or destroy the sexual form of 
parasites. A patient should not be discharged until his blood is free of gametes— 
otherwise he will serve as a source of infection when he returns to his home or 

* It must be understood that the measures outlined herein are those which have been found most 
practicable for general and routine treatment of our employees, who are predominatingly of the 
laboring classes. These laborers will not submit to extended periods of hospitalization; nor can 
they be depended upon to take the prescribed medicines after acute and discomforting symptoms 
have subsided. The medication should be modified for certain individuals and, particularly in 


chronic cases, quinine should be administered for longer periods when a physician is treating patients 
who will follow his instructions and advice. 
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camp, even though he himself is not suffering from symptoms of the disease. 
(c) Severe cases, of any type or stage of infection, must be treated specifically ; 
although general suggestions are outlined above. (d) Atebrin, in relatively 
small doses, (8 tablets—0.3 gms. daily, for 3 to 6 days) may prove efficacious 
to fill the double réle for which quinine and plasmochin are indicated at present— 
to cure the patient and to render him non-infectible to mosquitoes respectively ; 
but the experiments have not been sufficiently extensive or complete, as yet, to 
make any positive assertions to this effect. 


RESULTS OF MALARIA SURVEYS 


It is impossible to give a complete review of the findings during the malaria 
surveys of 1931. In the first place, space will not permit; and, in the second 
place, the data submitted by the respective Divisions were not sufficiently uni- 
form to even consolidate the statistics in a satisfactory manner. However, a 
few brief statements will give a general picture of the work done, the findings 
recorded, and the results accomplished : 

(1) A total of 55,803 persons were examined during field surveys. Of these, 
the blood specimens of 7,713 or 13.8% were found to be positive. The per- 
centages of the various types of infection were: 


PERCENTAGE OF VARIOUS TYPES 


Divisions 3 E.A. Tertian Quartan Mixed 

UPI aie aS Na dere ea yh 48.5 50.2 0.5 0.7 
COOMA Te ven TS fee ne 59 at) 48.2 0.0 0.8 
Vortec ee: Vn Teil ca 53.6 Agel BiO 0.5 
Costanhicsr ean yuyiie ala te 2 94.8 2 0.0 0.0 
(SENT yg ene On oy OR 100.0 0.0 0.0 0.0 

Cuban sees Shae athe 100.0 0.0 0.0 0.0 
Ae ane ee. ee. 37.9 49.4 4.1 Sor 
Ranamaee Ms ORC ears OG ict 92.8 ore 3.0 12.0 
BLGLS: Waa wy? ertrubecn temec el ays (ed Fiske is 56.6 Soed 2 yl. 
SGT a tO Re Pn Oa) Na ale a ae 68.8 3 ee 0.0 0.0 
TAL een Meee trie’ (ot 63.3 Sone 2>1 jpg! 


(2) Eight Divisions rendered data which showed the relative rate of infection 
among adult males, adult females, and children, respectively. These data 
are shown in table on page 32. 

Despite the fact that such information was specifically requested, only one 
Division indicated the age division between adults and children. The Tela 
Division considered those individuals up to and including 10 years of age as 
“Children.” For the other Divisions, we must assume that the separation of 
adults and children were not confined to any definite age; but that any individual 
who had reached a stage of physical development which gave him or her a general 
appearance of matureness was classified as an adult; while those who had not 
reached adolescence were grouped as ‘‘Children.”’ 
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Number of Persons Examined | Total Number Positive Percentage Positive 
Division é | 5 m < 5 . < § 

safe =e bs) = aa imal 3 eh lastetalhcssig=) il. ae) = 

= | s= | 2 | 5 |S2/58/ 5 | 6 | se) se) 2 | 5 

< < ie) Be < < ie) & < < 1o) 
Chiriqui, . . . . . .| 2582) 1197) 989)" 4768} 220)" 76) 116) 412)'8.5) 6.3111: 7] 3.6 
Colombia... . . .| 8386) 212) 487) 1485) 198) 44) 140| 382/23. 7/20. 8/32.0/25.7 
Cortes... . . .°.| 3058} 1240) 1179) 5477) 561) 184) 237| 982/18. 4)14.8/20.1]17.9 
Costa Rica . . . . .| 2945) 1431) 1140) 5516) 244) 105) 133) 482] 8.3} 7.3/11.7| 8.7 
Cuan JBanes. .. .| 702} 894] 1278) 2874; 10) 20) 20) 50) 1.4) 2.2) 1.6] 1.7 
“~ \Preston . . .| 269} 317; 414) 1000; 24) 35) 39) 98] 8.9)11.0) 9.4) 9.8 
Tela... .. . . .| 7446) 2640} 2379)12465| 733) 217] 199/1149) 9.8) 8.2) 8.4) 9.2 
Truxillo. . . . . . .| 5955} 3594! 3368)12917/1222) 676] 872)2770/20. 5/18. 8/25.9/21.4 
Total. . .*. 2. ./28793/11525)11184/46502)8212/1357/|1756/6325)13 . 5/11. 815. 7/136 


(3) The results of surveys of individual camps varied too greatly to permit 
of any generalizations. In some instances, marked decreases in the rate of infec- 
tion were recorded during the second and subsequent surveys of 1931, as com- 
pared with the initial survey of 1931; in other instances, camps showed noticeable 
increases in the incidence of infection subsequent to the initial survey; and, in 
still other instances, the rate increased in the second survey and decreased in the 
third or fourth survey, or vice versa. In other words, strictly local conditions 
play an important part in determining the incidence of malaria infection at a 
given time; and, in order to analyze the situation in a thorough and compre- 
hensive manner it would be necessary to mention each camp or unit individually 
and to dwell at length on the various factors involved in each case which resulted 
in an increased or decreased rate at the time of one survey as compared with a 
preceding or subsequent survey. Influx of new laborers, labor disturbances, 
floods, unusually long period of drought, close proximity of uncontrollable water 
areas, adjoining sources of infection not under the supervision of the Company, 
improper supervision temporarily—these and many other factors are involved, 
and the distinctive conditions encountered are almost as great as the number of 
camps. 

(4) In one Division a large percentage of the labor camps have been screened, 
as an experiment to determine the relative value of such a measure. The com- 
parative incidence of infection in the screened and unscreened quarters, as re- 
vealed during surveys, were: 


Number Number Per cent 

Examined Positive Positive 

Cortes Division—Screened quarters. . . . 4,318 718 16.63 
Cortes Division—Unscreened quarters . . 1,159 264 22.78 
Total—Cortes Division 0) ht orate 982 17.93 


All other Divisions—mostly unscreened 
quarters’... | "." 7 aed Pa ee OU 6731 13.37 
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While the percentage of infection among inhabitants of screened quarters in the 
Cortes Division was lower than it was among the occupants of unscreened quar- 
ters, it will be observed that the percentage of infection in the screened quarters of 
the Cortes Division was higher than the average for all other Divisions in which | 
the vast majority of quarters are unscreened. It may be interesting to comment, 
in this connection, upon the relative number of hospital admissions among sala- 
ried employees who mostly reside in screened quarters, and among laborers who 
mostly occupy unscreened quarters. The following table gives these data for the 
last six years: 


Hospital Admission Rate Hospital Admission Rate 
for Malaria, per for Malaria, 
1,000 Salaried Employees per 1,000 Laborers 
1931 103.17 78.03 
1930 156. 66 88. 64 
1929 192.88 88.77 
1928 114.30 99.37 
1927 136.05 147.52 
1926 162.76 221.00 


It will be observed that (1) the hospital admission rate for malaria among sala- 
ried employees has been uniformly higher than the rate among laborers, since 1927; 
and (2) that the intensive anti-malaria campaign waged since 1927 has proved 
especially beneficial to the laboring class, who live principally in unscreened 
quarters. In analysing these data, it must be emphasized that practically all 
cases of malaria occurring among the salaried employees are treated in the hospi- 
tal; whereas a large proportion of the cases occurring among the laborers are not 
sent to the hospital, but are treated in their quarters. 
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SECTION II 


OBSERVATIONS ON THE DIAGNOSIS AND TREATMENT OF 
MALARIA* 


Won. M. James, M.D., F.A.C.P., F.R.M.S. 
Chief of Medical Service 
The Herrick Clinic and Hospital de Panama 
Panama, R. P. 


In 1910, Sir Ronald Ross published the results of his enumerative studies in 
malaria. Briefly summarized they are as follows: If blood can be concentrated 
by spreading it in a thick film, and this film dehemoglobinized and stained, there 
will be a concentration of about thirty to one in the thick film as compared to the 
thin smear. As a matter of fact, the concentration in a properly made thick 
film is about fifty to one. Ross estimated that the lowest limit of the number of 
parasites required to produce a febrile paroxysm is about fifty per cubic m.m., 
which in normal blood is one to one hundred thousand erythrocytes. He 
reckoned that the time required to search one hundred thousand erythrocytes 
in the ordinary thin film is about one-half hour, and this he gave as the minimum 
for a careful search in suspected cases. If his figures as to the concentration in 
the thick film are correct, then parasites should readily be found in this after a 
search of a minute or less, when they are present in numbers sufficient to cause 
fever. 

Nearly twenty-one years ago at the May, 1911, meeting of this Association 
I read a paper entitled ‘‘Practical Value of the Ross Thick Film Method in the 
Diagnosis of Malaria.” Dr. Henry R. Carter, Jr., and myself had been working 
on this subject for several months. At that time about 58% of hospital ad- 
missions diagnosed as malaria had positive blood findings, and about 42% were 
diagnosed from the history and symptomology as clinical malaria. We took one 
hundred consecutive admissions into the old Section F, which was the European 
labor medical section, to which a large proportion of the malaria cases were ad- 
mitted. In this series, Dr. Carter and Dr. Deeks diagnosed 63 cases as malaria. 
These 63 cases showed in the thin film, after Dr. Carter had made a careful one- 
half hour search, 60% of positive findings. At the same time I examined thick 
films in all of these cases. The thick films were negative in the 37 cases which 
were not diagnosed as malaria. In the 63 cases diagnosed as malaria they were 
positive in all of the 38 cases in which Dr. Carter found parasites, and also in 21 


* Note.—This paper was read, by request, before the Medical Association of the Isthmian Canal 
Zone, February 16th, 1932; and contains only ‘personal experiences. It is not intended as an original 
scientific contribution. 
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of the 25 cases diagnosed as clinical malaria; so, that the percentage of positive 
findings in cases diagnosed as malaria was raised from 60 to 94%. Further 
work with these films showed that we sometimes found malaria where we did 
not suspect it, or as a complication of other diseases. In addition to this, we 
followed the blood in the positive cases each day when the temperature was over 
100°F. In the tertian cases the parasites were found whenever the temperature 
was over 100°F., and in the E.A. cases the parasites were found as late as three 
and four days after admission, as long as the fever was over 100°F., although 
30 and 40 grains of quinine a day were being administered. The results of our 
work convinced us that whenever there was fever of over 100°F., due to un- 
complicated malaria, we could find parasites without much trouble in the thick 
film, whether or not quinine had been given; and also that, when parasites were 
absent in cases with high fever, quinine could be withheld without danger to the 
patient. In all cases of severe E.A. infection Dr. Carter had no difficulty in 
finding parasites in the thin film, when quinine had not been given or had been 
given for only one or two days. 

Unfortunately our technique was rather clumsy, and to stain the thick films 
for routine work was quite a task. In later years, Barber and Komp have origi- 
nated a method which is much more simple. ‘Two or three large drops of blood 
are spread out to about the size of a dime on a clean dry slide, and care must be 
taken that no grease from thumb or finger prints underlies the film. The film 
is then thoroughly dried at room temperature and placed in a Giemsa solution for 
fifteen minutes to one hour, depending on the strength of the Giemsa stain. This 
mode of examination will give a certain and positive diagnosis in all cases of 
acute uncomplicated malaria; and in severe cases in which quinine has been given 
for two or three days previously, it will show parasites, if these are the cause of 
the fever. 

This method is not as yet mentioned in text books on Practice of Medicine, 
although it is one of the most specific methods of laboratory diagnosis with which 
I am familiar. In competent hands it is accurate and unerring, and it should 
be given far more prominence than it has in laboratory manuals and text books 
as well—especially those devoted to tropical diseases. There are, of course, 
certain qualifications necessary in making this statement. The examiner must 
have had experience; he must know how to use the microscope, to obtain the 
best results; and he must know when the film is properly stained. Before at- 
tempting to do thick film work he should make himself familiar with the appear- 
ances of the parasites in the thin films, and should check positive thin films 
against thick films from the same case, until he is satisfied of his ability to de- 
termine parasites in the latter. That failure to properly recognize poorly stained 
films, whether thick or thin, may prove disastrous, is shown by the following case 
report. 

About fifteen years ago, I had a patient under my care in the Hospital de 
Panama in which my provisional diagnosis was lobar pneumonia. . I then had 
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as an assistant a young physician who was supposed to be trained thoroughly 
in the thin film examination for malaria. He reported negative findings; and 
I had him repeat the examination, with the same result. My patient became 
worse; and, at the end of 48 hours, I was alarmed. During this period at least a 
half dozen blood examinations had been made, all of which were reported as 
negative for malaria. I next sent for Dr. R. C. Connor, who at that time was 
Chief of Medical Service in Ancon Hospital. I knew that Dr. Connor invariably 
made a personal examination of the blood in all febrile cases in which he was in 
doubt as to the diagnosis. While he was examining the patient, I made another 
thin film and stained it myself. Much to my chagrin, I found a very severe 
infection with P. falciparum. Dr. Connor read me a very drastic lecture, which 
was thoroughly deserved; and the only consolation I had was that he himself 
had recommended this young physician to me as qualified in the examination of 
blood for malaria. Fortunately, the films previously made had been preserved. 
In looking over these, I found that none had been properly stained; and, on 
re-staining them, there was an abundance of parasites in every one. Only 
prompt and vigorous treatment saved this patient’s life; and since that time I 
look at the blood myself in all my cases of severe fever, no matter who else ex- 
amines it nor how much confidence I have in the examiner. 

Again, when I was district physician in Ancon, I was called to see a young 
woman who had every indication of a mild bronchitis; which, as a matter of fact, 
she did have. In this case I did not examine the blood. About three days later 
Dr. Olsen, who was then my assistant, was called and found the patient in a state 
of collapse, due undoubtedly to an internal hemorrhage. Dr. Olsen made an 
examination of the blood, and found a very mild infection with E.A. malaria. 
The patient died a very short time after admission to the hospital, and before 
anything could be done for her. 

We obtained a partial autopsy, which was made by Dr. Herbert Clark; and 
found a small spleen which was almost entirely liquid, and which had ruptured. 
There was no history of any blow or undue strain. Examination of the smears 
from the spleen and rib marrow showed only a very moderate infection, but 
perhaps a life might have been spared had this been picked up earlier. 

I am trying to emphasize the importance of the thick film as a positive aid to 
diagnosis. J can summarize this part of my paper by repeating the statement 
I made previously—that it is at present one of the most reliable and specific diag- 
nostic tests in all medicine; because, if in competent hands it is negative on two 
occasions twelve hours apart, then the condition is certainly not acute malaria. 

Dr. L. B. Bates informs me that from 1904 to date, there are on record in the 
Board of Health Laboratory in the Canal Zone 419 cases in which malaria or 
black water fever were given as the causes of death. Excluding the latter, he is 
of the opinion that parasites were found invariably, or should have been found, 
in the peripheral blood before death; and Dr. Herbert Clark confirms this for 
the period when he was pathologist there. 
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Since the introduction of the thick film method in the hospitals of the United 
Fruit Company and in its malaria survey work, there has been an actual and 
relative increase in the finding of E.A. and quartan malaria while the tertian 
figures have remained more or less stationary. The increase in E.A. malaria 
is particularly noticeable, and is largely due to the finding of scanty infections. 

In this paper, I am concerned only with the value of the thick film method in 
diagnosis; and for that reason do not discuss the other concentration and the 
cultural methods. These undoubtedly have value in chronic malaria and in 
cachectic states due to different types of the disease; but in my judgment they 
are not comparable in value with the thick film in diagnosis of malaria, when 
time is an all important factor. 

Within the limits of this paper, it is not possible for me to discuss all the drugs 
and systems which have been advocated for the treatment of malaria; and I trust 
you will allow me to devote the rest of my time to comments on methods which 
I have learned from authorities on this subject and from my own personal 
experience. 

Uncomplicated tertian and quartan infections rarely threaten life; and, how- 
ever uncomfortable and temporarily ill they make the patient, are easily con- 
trolled by even small doses of quinine. Even the heaviest infections in these 
two types are not comparable in numerical intensity with the number of parasites 
found in severe and pernicious E.A. malaria. Leaving aside for the present 
the treatment of tertian and quartan malaria, the first problem in treating E.A. 
malaria is to judge whether the infection is so severe as to threaten life. 

Ross estimates that any E.A. infection of over ten per cent. is nearly always 
fatal, and this is my experience also. In the pernicious cases in which I have 
counted the parasites, an infection of between fifteen and twenty and higher was 
invariably fatal. There is a border line, between five and ten per cent. infec- 
tions, in which the outlook is always serious; and in these it is the duty of the 
physician to try to control the infection as quickly as possible. Sometimes there 
are pernicious cases which are deceptive. There is a temporary remission of the 
fever, during which period the patient is fairly comfortable for a few hours; but 
this is also at the time when the largest number of parasites are present in the 
peripheral blood, and here the heavy infection should be taken as a warning of 
impending danger. But as a rule, infections of from 5% and upwards are ac- 
companied by great prostration, high fever, and vomiting, so that it is impossible 
for the patient to retain quinine when given by mouth. Pernicious infections 
also show many doubly and some trebly infected erythrocytes; and the appear- 
ance of these in any quantity should be regarded with grave suspicion. 

Secondly, there are cases with prostration, fever and vomiting in which the 
numerical value of the parasites in the peripheral blood at the time of examina- 
tion is not high. These call for mature knowledge and prompt. judgment in 
treatment. If the parasites are present in the heavy signet-ring forms, just 
before they begin to become solid and oval in shape; then this is the time when 
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the greatest number appear in the peripheral blood, and the numerical severity 
of the infection can be accurately gauged. If only small ring forms are present, 
it may be that only a small proportion of the parasites are appearing in the 
peripheral circulation; and here the severity of the symptoms is a valuable guide. 
Coma is always a grave indication which calls for a reserved prognosis; and is a 
serious complication. 

In the third place, there are those cases with a moderate degree of prostration 
and a temperature between 101° and 104°F., without vomiting; and the number 
of parasites in the peripheral blood is only moderate, not exceeding one or two 
to the microscopical field in the thin film. These can generally be treated with 
quinine by mouth. It is imprudent to dogmatize on the amount of quinine to 
be given and on the method of administering it; but I believe that there are 
certain principles in the treatment which may be generally accepted. 

There is a concept in many text books and laboratory manuals that the cycle 
of the asexual forms is not affected by quinine. This is not true. Quinine has 
very little effect on mature parasites; but, in sufficient doses, it has a very definite 
effect on the younger ring forms and the half grown parasites. A very good and 
accurate account of this is given in Craig’s “‘Parasitic Protozoa of Man.” 

When the physician is confronted with a case in which there is great prostra- 
tion, vomiting, delirium, or perhaps coma, and with these a numerically intense 
infection, or even when these clinical signs are present and a relatively small 
number only of the very young ring forms are found, then quinine must be given 
in a manner in which immediate action is assured; and this can be done only by 
the intravenous method. Personally I prefer to give an intravenous dose of 
about 1.5 grammes or 224 grains of quinine in from 100 to 150 ¢.c. of normal salt 
solution. | 

Quinine sometimes has a powerfully depressive action, either on the heart 
muscle itself or perhaps on the conductivity of the bundle of His; and, if an in- 
travenous injection is given too rapidly, sudden death sometimes occurs. I have 
seen two instances in which death followed immediately the giving of an intra- 
venous injection by the old Baccelli method, in which ten grains of soluble quinine 
salt was given from a small 2 or 3 ¢.c. syringe. But, if the quinine is given slowly 
in high dilution, the administration can be stopped at the first indication of 
heart failure; and, as a rule, it can be cautiously resumed later. If the maximum 
dose of 225 grains is given, then the physician knows that he has done all that 
is possible at the moment. 

In frank pernicious cases this dose should be repeated every four to six hours, 
and the blood should be watched carefully to observe the effect. Sometimes a 
proper vein cannot be found, or for some reason it may not be convenient to give 
the quinine intravenously. In such cases, as in those in which the infection is 
not so severe but quinine is not retained by mouth, the intramuscular injections 
are of great service. When these are given well diluted, in doses of from 15 
to 225 grains of quinine in 10 to 20 ¢.c. of normal salt solution, absorption is 
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prompt and there is little danger of subsequent abscess formation. I understand 
that some of the modern ampoule preparations are given without dilution; but 
I have not had personal experience with this method, as I have preferred to follow 
one which I know to be reasonably efficient and reliable. The point to remem- 
ber here is that severe E.A. malaria is always dangerous until the infection is 
controlled, and delay in the administration of sufficient quinine may result in 
very serious consequences. ‘These intramuscular injections should be con- 
tinued every four to six hours, until the physician is satisfied that the danger 
period has passed. 

Theoretically, the intravenous method would be preferable; but at times it is 
quite difficult to find suitable veins and there is always the fear of a sudden 
stoppage of the heart, and for that reason I still give intramuscular injections 
when in my opinion there is no immediate danger from the severity of the 
infection. 

It will be noted that I have advocated the use of large doses of quinine in the 
treatment of severe and pernicious E.A. malaria. In milder cases of this form, 
as well as in the treatment of acute tertian and quartan malaria, I believe that 
large doses should be given promptly also; and should be continued until the fever 
has subsided. It has been rather definitely shown by Warrington Yorke and 
S. P. James,! that the size of the dose and the amount of quinine given during the 
febrile period do not have any particular effect in preventing relapses. But in 
my experience the larger doses do have a very definite action in reducing and 
cutting short the febrile period in E.A. malaria, and in preventing further parox- 
ysms in tertian and quartan infections. For this reason in all three types I 
give 20 grains of quinine by mouth as soon as a diagnosis is made, ten grains 
two hours later, and ten grains more in another two to four hours; followed by 
40 grains a day for three or four days in tertian and quartan infections, and until 
there is no more fever in E.A. malaria. I have long ago abandoned the tapering 
method of giving quinine. I now give it in doses of ten grains three times a 
day, for a week after the larger doses have been administered, and then discon- 
tinue it. I admit frankly that I do this on the basis of clinical experience. 

5. P. James, Warrington Yorke, and other English workers have shown that 
about the time of the third and fourth relapse in tertian and quartan malaria, 
which usually comes on from the sixth to the ninth month after the initial attack, 
most cases are radically cured by the administration of relatively small doses of 
quinine. 

Some very interesting work has been done by Ramsden? and his associates, 
at the Liverpool School of Tropical Medicine, on the estimation of quinine in the 
animal tissues and liquids. They have shown that a large proportion is metab- 
olized in the body without being concentrated in the blood. They state that 
the quinine introduced into an animal in large doses accumulates in most of the 
tissues with very much higher concentration than in the blood, and of the qui- 
nine present in the blood, more than three-fourths is in the serum; and that 
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normal red blood corpuscles take up very little quinine. They further state 
that about 90% of quinine injected intravenously disappears from the blood 
within one minute. Also, when it is administered in a succession of large doses; 
an abnormally large proportion, from 90 to 93% of that ingested, is metabolized. 
They also show that no concentration of quinine in the blood, which is at all 
likely to be compatible with the continued existence of the host, can be counted 
on to effect a radical cure; but whether a certain minimum percentage of quinine 
in the blood may be necessary to cut short a particular attack of malaria is 
another question. They found that the concentration of quinine in the blood 
showed marked variations in different persons. 

If there is a paradox between clinical results and laboratory findings, as far as 
the practice of medicine is concerned, the burden of proof rests upon the lab- 
oratory worker. We tried the effects of different doses of quinine for many years, 
and found that as a matter of clinical experience the larger doses were much 
more efficacious in cutting short the febrile periods; and I believe this is also the 
experience of most physicians who have treated large numbers of severe E.A. 
infections, and it is certainly true for tertian and quartan fevers. The great 
Confederate cavalry leader, General Nathan Bedford Forrest, was asked once 
why, with so inferior a force, he consistently and over a long period made things 
very unpleasant for the enemy. He replied that his aim was ‘‘To git thar fustest 
with the mostest men.’ I believe that, in the treatment of malaria, it is very 
important to attack early with plenty of quinine; and I justify this statement 
by clinical experience. 

I am aware that, in this paper, I have covered the subject very incompletely; 
and I do not ask you to accept my findings as conclusive. I have had, of neces- 
sity, to leave out much evidence which might support them; and, through lack. 
of time, have been unable to present the arguments of those who are not in 
agreement with my opinions. For this reason I have omitted any discussion of 
plasmochin, except that I shall state I am frankly skeptical of many of the claims 
made for that drug. I have tried to show that acute malaria should be diag- 
nosed, in every instance, under proper conditions of examination of the blood; 
that time should not be lost when the physician is confronted with the pernicious 
type, or with an infection which may become pernicious; and that, in my opinion, 
the febrile stage of the disease is best treated with relatively large doses of qui- 
nine. I do not believe that much of value in the diagnosis of acute malaria can 
be added to our present knowledge except perhaps a complement fixation test, 
and that takes time; but I am quite convinced that many of our ideas of thera- 
peutic prophylaxis, and of treatment, may have to undergo a thorough revision 
in the light of the experimental work which has been done in the last fifteen 
years. Fifteen years ago I could have agreed cheerfully that I had learned 
about all there was to know concerning malaria; while I am of a very different 
mind today. But in the presence of acute malaria, as physicians, it is our duty 
first to try to cure the patient and later to do our speculating. 
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SUMMARY 


(1) The thick film offers in competent hands a positive and rapid diagnosis in 
all cases of acute uncomplicated malaria, whether or not quinine sp been given 
for two or three days previously. 

(2) In pernicious malaria, as determined by the severity of the symptoms or 
the numerical value of the parasites in the blood, quinine should be given 
intravenously. 

(3) In less severe cases, when quinine cannot be retained by mouth, it should 
be given intramuscularly. Personally I prefer to dilute it, but I understand 
that ill results do not follow the injection of some of the modern soluble prepara- 
tions. Subcutaneous injections should be avoided. 

(4) In treating malaria with quinine by mouth I believe that large doses, as 
above described, are more efficacious in cutting short subsequent fever and par- 
oxyms, than are smaller ones, although their value in preventing relapse is at this 
time undetermined. 
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OBSERVATIONS ON MALARIA INCIDENCE IN SOME UNSANI- 
TATED RIVER VILLAGES IN THE REPUBLIC OF PANAMA, 
WITH SPECIAL REFERENCE TO PROPOSED CONSTRUC- 
TION PROJECTS IN THE CANAL ZONE* 


H. C. Cuarx, M.D.f and W. H. W. Kompt 
Ancon, Canal Zone 


The methods usually applied in the control of malaria consist in permanent 
drainage or routine treatment of anopheline mosquito breeding areas, screening 
of living quarters, and the hospital and dispensary treatment of malaria for those 
who seek such medical care. Measures in malaria control seldom include the 
treatment of that vast number of rural people who really form most of the seed 
bed of malaria and perpetuate the risks of transfer to contacts living under better 


* Read in General Clinical Session, Southern Medical Association, Twenty-fifth Annual Meeting, 
New Orleans, Louisiana, November 18-20, 1931. 
+ Director Gorgas Memorial Laboratory. 
{ Sanitary Engineer, U. 8. Public Health Service. 
; Nore: This paper was originally published in the Southern Medical Journal, Vol. XXV, No. 6, 
une, 1932. 
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circumstances. Usually people who pass their lives in these rural areas show a 
comparatively high tolerance to the disease and they are not therefore prone to 
follow a complete, vigorous course of treatment that would in many cases eradi- 
cate it. Weare interested in studying and stimulating control measures directed 
at this seed bed of malaria. It is fully realized that this branch of malaria 
control is expensive, but it should be attacked with the same vigor, use of funds 
and personnel that mosquito control receives. The screening or mosquito- 
proofing of quarters, mosquito control, and efforts toward eradication of the 
infection in human carriers should proceed together and with equal emphasis 
if circumstances permit. Unfortunately financial circumstances and other 
conditions frequently make this ideal impossible. 

The Panama Canal Zone, in its strictly sanitated area, has for years presented 
excellent evidence of what can be done in malaria control by the use of screened 
quarters and mosquito breeding control. Rural labor units sent outside the 
sanitated zone for duty also receive unusually good protection if the individual 
will take full advantage of the opportunities provided. Here, however, trouble 
develops. Most rural units are well protected during the working period of the 
week, but they spend the week-end too frequently outside protected or sanitated 
areas. It is the rural organization in contact with uncontrolled malaria seed 
beds that excites interest. We have had the good fortune during the past year 
to assist the Health Office of the Panama Canal in studying the malaria parasite 
index in rural inhabitants outside the sanitated zone and also to perform monthly 
blood film surveys on workers engaged in the road building and in the prelimi- 
nary construction work on the Madden Dam, which will be located in the mid- 
basin of the Chagres River. 

It is morally certain that a large fraction of the labor force to be used in the 
building of the Madden Dam during the next few years will not be satisfied to 
live in the protected camps provided for them, since there are too many small 
rural villages near by in which they can provide themselves with their own 
quarters and live with their families. We have selected for our present topic 
of discussion five of these villages. They lie just inside the Republic of Panama 
on the banks of the Chagres River with one exception, and this village is a short 
distance away on the bank of the Gatuncillo River, which is a branch of the 
Chagres. Many of the men now engaged in the preliminary work at Madden 
Dam go home each night in their own little river boats. No doubt these villages 
will be greatly increased in population during the years in which this project will 
be developed. It takes the men in the remote villages about an hour in their 
boats to reach their work. These villages are populated at present very largely 
by river folk that have had little contact with the outside world. Until recently 
they had no local medical or sanitary help. They depended on river water for 
all household uses and had no latrines or pit closets. The vast majority of the 
houses have a thatched roof, cane walls and dirt floor, and nearly all of the houses 
are quite near the river bank. These people cultivate small farms, and most of 


MEDICAL DEPARTMENT 43 


these are from one to two days’ river travel upstream from their villege. This 
means that they divide their time between their home villages and farm houses, 
this making it extremely difficult to follow a regular schedule of treatment or 
survey work. Vast potential breeding areas for mosquitoes are all about these 
locations in the form of grassy river banks, river bayous or lagoons and small 
collateral brooks that run through the villages. These five villages provide an 
excellent, unmolested rural river location for the study of malarial problems. We 
began our observations in these places in cooperation with the Republic of Pan- 
ama and the Panama Canal so that our work might have some practical bearing 
as well as laboratory value. We hoped that one year’s experience would direct 
us in formulating future plans in these locations in contact with the develop- 
ment of the Madden Dam. 

We had expected during the year to pursue routine observations on the follow- 
ing points: 

(1) Mosquito density in quarters. 

(2) Mosquito breeding areas. 

(3) Primary survey for the malaria parasite index, spleen index and hemoglo- 
bin index. 

(4) Provide the villages with a community nurse, free quinine and voluntary 
administration of the drug. 

(5) Monthly surveys for the malaria parasite index for a year under voluntary 
quinine administration. 

(6) Record the character of eter of the inhabitants. 

(7) Study the babies with regard to the age at which they acquired malaria 
and thus provide some information on exposure to new infection in such places. 

(8) Note the rate of gamete carriers in relation to gamete carriers that might 
be considered good mosquito infectors. 

(9) Note the number of heavy infections found that are of the usual hospital 
intensity type. 

(10) Note house and individual incidence during the year. 

A detailed monthly report on mosquitoes caught in quarters and in traps and 
the routine searches of potential breeding areas for mosquito larvae cannot be 
given for the year due to conditions and interruptions we could not control. 
However, the anopheline flights and catches in quarters during the first six 
months of this period were not so extensive as we anticipated and not so extensive 
as the low inhabited sea coast plains exhibit. 

Sampling of the huge river bayous revealed very little evidence of anopheline 
mosquito breeding, although the small brooks and pools behind the villages 
show such breeding except in the dry season months. 

Primary Survey of Inhabitants—The initial examinations were conducted in 
two villages (New San Juan and Gatuncillo) in December, 1929, while Santa 
Rosa, Guayabalito and Las Guacas were examined in September, 1929. We 
examined once, by the thick film method, 260 children (15 years old or less) and 
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found 147 of them positive, or a rate of 56.6 per cent; 339 adults revealed 126 
cases, or a rate of 37.2 per cent. The total parasite rate was 45.6 per cent and 
the total spleen rate was 21.8 per cent. 

These people are strongly negroid in type and do not show the degree of splenic 
enlargement commonly found. Only sixteen of them had spleens that extended 
more than two fingers below the costal margin. Of the 273 individuals positive 
for malaria parasites, only 48, or 17.5 per cent, were of the hospital intensity 
type. There were 160 cases of P. falcxparum infections and 51 of them showed 
crescents, but only 8 of them in such abundance that they would be considered 
good mosquito infectors. 

The hemoglobin index was taken by the Tallquist method on 508 of the in- 
habitants and 153 (80.1 per cent) ranged between 30 and 60 per cent, while the 
remainder, 355 (69.9 per cent) scaled between 70 and 80 per cent. 

Treatment.—Compulsory quinine treatment was in effect at the Madden Dam 
screened labor camps and with this as a yard stick we instituted in the contact 
villages voluntary free quinine treatment under the direction of a community 
nurse, who was given assistance by school teachers in three villages and by the 
corregidors in the other villages. After each survey, the list of those positive 
for malaria was given to the nurse, and each adult case was supplied with enough 
of the drug to carry out a ten day course of treatment of 20 grains a day, while 
children received a graded dose of the drug, according to size, for the same period 
of time. Anyone who developed fever between the periods of survey was sup- 
plied with quinine, and second day visits were made by the nurse to encourage 
those with malaria to keep up their treatment. During the school period of 
the year we had the cooperation of the teachers in carrying on the treatment of 
children. Our surveys were conducted once a month, starting with September, 
1930, and ending with August, 1931. The results are tabulated below. 


CONSOLIDATED REPORT ON THE FIVE VILLAGES BY MONTHS 
(Adults and Children Combined) 


Rainfall 


in Inches 

‘ Number Malaria Alhajuela 

Number Cases Parasite (Madden 
Date Examined Malaria Index Dam) 

September, 19830. ....... 289 47 16.2 12.63 
October, 1930731." er 7! ES. ee 339 53 15.6 10.15 
November, l980hatia hiss. ve u 290 58 20.0 3.08 
December; 193085 38 Fre ee 300 81 27.0 0.88 
January; 193 ly spe serenade ire 433 93 21.5 0. 24 
February, 19310) oe ee 398 82 20.6 0.13 
March, 1O3Tiair site Be eae 513 80 15.6 2.35 
Aprils1931 ee, sen es Lee 529 112 Bint 2.19 
May, 1938 bo. eye ie ee has 463 123 26.5 11.08 
June 19S Ua tae ee oe 398 106 26.6 A Wa pel 
July) LOS TRS eT ee 425 86 20.2 12.81 
Avrust, 19Sb ae cae eel ae 420 116 27.8 9.06 


Twelve months totals. ... . 4797 1037 2A... 6 1s 
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The mean temperature record for the Pacific Section of the Canal Zone for the 
year 1930 was 87.8 degrees, and for the Atlantic Section 86.3 degrees. Since the 
Chagres River locations are midway between the two oceans and are only fifteen 
feet above the surface of Gatun Lake, it may be taken for granted that the tem- 
perature is about the same as those recorded for the Balboa Heights and Cristo- 
bal stations. Note the wide variation in the number presenting themselves for 
examination at each survey. School periods, planting and harvesting time have 
something to do with these variations. 

The parasite index for each month does not parallel the monthly rainfall, since 
it is fairly steady throughout the year. 

The following tables will compare the parasite rates of the initial surveys when 
no treatment was available with the average monthly parasite rate during the 
year when voluntary free quinine treatment was in effect. 


New San JuAN 
(On banks of the Gatuncillo) 


Number The 
; Number Positive Malaria 
Children vs. Adults Examined Malaria Rate 
Primary survey children. No treatment . . 88 52 59.1 
Av. of 12 surveys for children. Voluntary 

RPCOLRIC Mere merit peor ee Wen pe nee ss 71 16 22.5 
Primary survey adults. Notreatment.. . 141 43 30.5 
Av. of 12 surveys for adults. Voluntary 

PTORUCIU wha shana ate OP bees io ys 2 61 8 13.1 

GATUNCILLO 
(At the junction of the Chagres and Gatuncillo Rivers) 
Primary survey children. No treatment . . 34 14 41.1 
Av. of 12 surveys of children. Voluntary 

LECAMIOCI Et, Me A kam boty b ss. one: 28 9 32.1 
Primary survey adults. No treatment... 26 4 15.3 
Ay. of 12 surveys of adults. Voluntary treat- 

FOCULGVA Ts] mer te enc! 3 | he 24 5 21.0 

GUAYABALITO 
(On the banks of the Chagres) 
Primary survey children. No treatment. . 52 32 Boo 
Ay. 12 surveys of children. Voluntary treat- 

CT en RRO PERM STG AN Gm ess «os gas 49 13 26.5 
Primary survey adults. Notreatment. . . 58 2h 46.5 
Ay. of 12 surveys adults. Voluntary treat- 

CRTSILG ® tee Wine” fey ST iti, SO S. SEARS ST eiaaren, 32 rf 21.9 


Santa Rosa 
(On the banks of the Chagres) 


Primary survey children. No treatment . . 63 38 60.3 
Avy. of 12 surveys of children. Voluntary 

VCE AI LELS) AU! th. dane yan fe RE a RES eS 61 16 26.2 
Primary survey adults. No treatment. . . 84 39 46.4 


Av. of 12 surveys of adults. Voluntary treat- 
AOD b tamrieaaL Metab 085) lost esa sid DRA: Cue. 36 5 13.9 


46 UnitTEpD FRUIT COMPANY 


Las GUACAS 


(On the banks of the Chagres. Almost surrounded by water) 


Number 
Number Positive 
Children vs. Adults Examined Malaria 
Primary survey children. Notreatment . 23 iA. 
Ay. of 12 surveys children. Voluntary treat- 

MENG. Sa ant Mieke al aod Re ae mA Sec em LZ, 4 
Primary survey of adults. No treatment. . 30 13 
Av. of 12 surveys adults. Voluntary treat- 

ments) 3 dG) Ae Pee ae eee 20 3 

CONSOLIDATED VILLAGES 

Primary Surveys. No treatment in use 

Children 260 147 
Adults . 339 126 
Totals 599 273 

CONSOLIDATED VILLAGES 

Average of 12 Monthly Surveys. Treatment in use 

Children RY 3) ch MRE ak Se Pane ie 226 58 
Adults . 173 28 
Totals 399 86 


The following table shows the effect of screened camp quarters and the com- 
malaria. These labor units are 


pulsory use of quinine for those positive for 
located in the same general area as the villages. 


Rurau Lasor UNItTs 
The Panama Canal 


25.6 
16.2 


21.6 


Number The 
Ay. of 6 Thatcher Highway Surveys Number Positive Malaria 
Ay. of 14 Madden Dam Surveys Examined Malaria Rate 
Thatcher Highway forces . 244 9 Bet 
Madden Dam and road forces . 272 14 5.1 
Totals yas é 516 25 4.4 
Species MALARIA PARASITES 
(Found in 12 Village Surveys) 
P. falci- P. 
Date parum P. vivax malariae Mixed — Total 
September, 1930-4 "3.2 eae 18 23 2 4 47 
October 18302 yes ge Hele) oS 5 0 53 
Novembers3930". 1 Ba a 37 13 8 0 58 
December, [93075 4° 2 G ane 36 42 2 is 81 
JATIUATY Ge We nr ee eee 42 41 9 1 93 
Fébruaty, 19310 64 17 1 0 32 
March. i931. cs a eee eee 54 Zi 3 2 80 
April, 1931". 4... Seta at 80 18 it hs L112 
May, 19S. Soo: ee eee 97 20 4 eae 123 
JUNE VLG shes eee 83 18 5 0 106 
July, 1931S °:.” ee eet 73 8 5 0 86 
Angust,,t951.....% oRieey 0s eure 92 20 4 0 116 
Total s2au. ce oon) eee 701 264 59 tT 1037 


— 
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This shows an incidence of species as follows: 


P. falciparum. . Oe we eee ean vor OF. O Der Cont, 
TeV IVGRe eee UY oe LON eee ee 2a percent 
P. malariae. Alene Maeno eke ORIG ELC LB Tipper tcent 
Aine dat? Wa ergeiae Jiro. eae oh14t wy cod! Ag. St .fee 1.2 per cent 


We have established the gamete rate on the species P. falciparum, since the 
gamete of this species is more easily and surely detected by the various techni- 
cians, and it is our most common form of malaria. 


INCIDENCE OF P. FALCIPARUM CRESCENTS 
Monthly Surveys 


Good 
Monthly Infector 
PS Number Rate of Types of 
falciparum of Crescent Crescent Crescent 
Date Cases Carriers Carriers Carriers 
September, 1930 ... . ae 10 45.4 5 
Oetobet 1030213. . “are 25 10 40.0 6 
November, 1980. . . . . eH 4 10.8 3 
December, 1930. . . . . 37 2 5.4 2 
Pontarye tools Yao 43 6 13.9 4 
Haepriary LOSE snk a 64 14 21.8 9 
March 193 L Ie. | 42 56 23 41.0 9 
POU ee LO Vee 8 tas eae le ah 83 24 28.9 vf 
EA ONO hit ess Oe 99 21 vigo 6 
AAU VCC RUS SES) 00) 2a EE 83 14 16.8 4 
Mily LOS Lc oe. guy deisel & ta 14 19.1 2 
BIS OS Let, 92 22 23.9 8 
alee 2 eae oe 714 164 22.9 65 (39.6%) 
Primary survey... . 160 51 31.8 8 (15.7%) 
INCIDENCE OF MALARIAL INFECTIONS OF HospiITaL INTENSITY TYPE 
Las Santa Guay- Gatun- New San 
Date Guacas Rosa abalito cillo Juan Totals 
September, 1930 1 4 0 Z 1 8 
October, 1930. . 0 6 0 + 4 14 
November, 1930 0 3 4 3 3 13 
December, 1930. 0 4 0 1 1 3 
January, 1931. . 2 3 3 2 6 16 
February, 1931 . 1 0 2 0 5 8 
March, 1931 . . 0 5) 1 5 5 16 
era pri 19S 0 5 7 5 9 26 
May, 1931 . 0 7 ia) if 5 18 
June, 1931 . 2 6 3 2 8 21 
July;103) } i 4 0 Z 6 13 
August, 1931. . 1 3 6 3 + LZ 
esald.: 7 acieegee. «oe see 8 47 31 Sti ‘S¥( 173 


These cases were not sent to any hospitals or dispensaries for treatment, but 
they represent the intensity of infection that usually does require hospitalization. 
These people have a decided negroid blend and their tolerance is high, It very 
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seldom happens that anyone dies as a result of a malarial attack in these villages, 
but they are below par for any sustained daily physical effort, and form a seed 
bed for the propagation of the disease. 

The twelve monthly blood film surveys revealed 1,037 persons that were positive 
for malaria parasites, and 173 of them, or 16.6 per cent, were of the type usually 
requiring treatment in a hospital. The initial survey of the five villages yielded 
273 persons showing parasites, 48 of them with severe infections, or 17.5 per cent. 

It is impossible for us to know how many of these cases of malaria found in 
field surveys are newly acquired infections, and how many represent relapse. 
We certainly feel that relapse forms the bulk of each village index. In order 
to gain a little light on the question of exposure in such locations and the period 
of time the average individual might live in such surroundings before acquiring 
malaria, we have made it a rule to examine all babies. We have collected our 
records on the babies examined in these five villages and in several other loca- 
tions similar to them. ‘The results are tabulated below. 


BaBYy SURVEY 


Rural Villages and Farm Houses 


Number 
Number Positive for 

Ages Examined Malaria 
Ll: month Ordess'; 4) bac 2. ieee ee 6 0 
1-to-2:months "Ve we. Ae ee eee 7 0 
2 to *Simonths ia iee eee Be nce See ie 3 
3.to.’ 4 months oye" da. os ee eee 16 Pa 
4 to: 5 monthsi. 0. yo.) oe ee rf 0 
5 to 4.6-monthe: . "5 eksse oc) i eee 11 Hf 
6ito. 7 7 Mont bs oem. wees cs ee Gait os ae ig 5 
7 to 8 Moutbhseties ees ee eee 16 2 
8 to. 7O.mbnthisnc} Se sie tc Cee) ee eee eee 9 6 
9 to LO ortthigh ernie at aks aes cere 11 0 
10 to: Tisnionths) |. - ae. eth eee 12 6 
Tl to [2.months) se soupet ss oe cee ee eee 95 20 
Totals ee ee) as ee ee 220 50 


During the first six months of life the parasite index was 18.3 per cent, and in 
the second six months it was 24.4 per cent. No parasites were found in the 
thirteen babies that were two months or less of age. 

The 50 out of 220 babies gives a parasite rate of 22.7 per cent, and that’ is 
about what the average consolidated village rate is for total inhabitants. 


SPECIES OF PARASITES FOUND IN THE BABIES 
Species Incidenc 


in Total 
Number Species Inhabitants of 
Species of Parasite of Cases Incidence the Five Villages 
P. Saleiperina oy. cal ee ae ee 33 66.0 67.6 
Po vivax’). Occ. ee ae eee ee hits, 30.0 25.4 
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MALARIA RATES IN PERMANENT INHABITANTS 


During the course of the monthly surveys, many individuals were examined 
only once, being casuals in the town—friends or relatives of the inhabitants. 
These casuals swelled the total numbers of those surveyed and contributed their 
portion to the malaria rate. To offset any influence they may have had, and 
to determine the effect of house location and other factors on “family malaria,”’ 
another compilation of the individuals and rates in the surveys was made, using 
as a base an official census made in May, 1931, during a hookworm campaign. 
In this census all houses, with their occupants, were enumerated in each town. 
From these records it was possible to discover the place of residence and the 
relationships of the inhabitants. The results for the five towns show the diffi- 
culties in the way of any treatment campaign which may be instituted in the 
future. In all, 772 persons listed in the census were examined at least once 
during the course of the surveys. Of these, 417, or 54.0 per cent, showed the 
presence of malaria. That this is not the true incidence of the disease is shown 
by the percentage positive found in those examined 8 to 13 times. There 
were 181 individuals so examined, of whom 153, or 84.5 per cent, were positive. 
Very few persons were examined 12 successive times at monthly intervals; 32 
so examined showed 27 positive, or 84.4 per cent. Of those 13 persons examined 
in the original survey and at every successive survey, 12, or 92.3 per cent, were 
positive. No doubt this per cent could be increased by greater frequency or by 
longer periods of examination. That the rate of 54.0 per cent found in the sur- 
veys was too low is shown by the fact that over two-thirds of those surveyed 
(68.0 per cent) were examined 6 times or less. Fifty per cent were examined 4 
times or less. An interesting relation between number of persons and of malaria 
cases in a house is present. Thus, in Guayabalito only a quarter of those who 
live by themselves have malaria, while of those living in dwellings housing seven 
persons, 85.7 per cent have malaria. This is no doubt in part explained by the 
fact that those living alone are older persons, while the large families contain 
many children, whose rate is always high. It is impossible to give the exact 
average age of those living alone, to compare with the age of the adults living 
with large families, but five of six adults who lived with large families had mala- 
ria, while only two of eight living alone contracted the disease. An important 
factor bearing on this phase is the increased attraction for Anopheles of a house 
full of small children, as against the small attraction of a single inhabitant. 


RELATIONS OF NUMBER OF PERSONS IN HousE AND NUMBER OF CASES OF MALARIA IN 
Eacu House 


Guayabalito 
Numberinhouse ..... . ai! 2 3 4 5 6 cf 
Number of houses... ... 8 6 9 7 8 2 3 
Possible cases of malaria. . . 8 12 27 28 40 12 21 
Number actually positive . . 2 6: 418 16 29 2 18 


Percentage having malaria. . 25.0 50.0 66.6 57.0 72.5 16.6 85.7 
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Las Guacas 
Number in house sy i) Sha eae 1 2 3 4 5 6 
Number ‘of houses.» 2.08...) se : 8 7 6 2 3 1 
Possible cases of malaria .... . 8 14 18 8 15 6 
Number actually positive ..... 3 6 10 6 tHE? SG 
Percentage having’ malaria® lis” Ji a7eo) 4310" 5505 W751 0 44616 a sane 


Because of incomplete data it was impossible to tabulate similar information 
for the remaining three towns. 


SUMMARY 


(1) Five primitive river bank villages located in the mid-basin of the Chagres 
have been observed for one year. ‘Thick blood film surveys were conducted once 
each month. Those found positive were placed on voluntary treatment with 
free quinine and others who desired quinine between surveys were supplied. 
The average of 12 monthly surveys shows a reduction of the parasite rate to one- 
half its primary incidence. 

(2) The cooperation of these people, unaccustomed to public health discipline, 
was far better than we could have expected, although it was by no means all that 
is required to gain the full benefit of field treatment against the malaria seed 
bed. Mass treatment under thorough discipline is necessary to bring the para- 
site index anywhere near the rate of the adults in the screened labor camps of the 
Panama Canal, a short distance up the river from the villages. 

(3) Anopheline mosquito density, in spite of the vast potential breeding areas 
near by, is not so great as in the inhabited sea coast plains. The Madden Dam 
will be completed in a few years, and only a small operating personnel will live 
at the site. Extensive permanent anti-mosquito operations about these contact 
river villages are therefore not indicated. Screening or mosquito-proofing the 
native house, as a general measure, will not meet with the approval of these 
river folk. It therefore becomes an area of great interest if thorough mass 
treatment can be inaugurated during the coming: year with quinine and 
plasmochin. 

(4) Examination of babies during the year showed no positives until the third 
month of life, but the general rate up to 12 months of age was about the same as 
the combined rates for the villages. Successive monthly surveys for a year on 
the other inhabitants indicate that nearly all of them reveal parasites at some 
time during the year. New infections therefore appear to play a less important 
role in maintaining the village index than relapse. — | 

(5) Carriers harboring sufficient gametocytes to be good infectors for the 
mosquito are rare. The incidence of this type of carrier among those who re- 
vealed estivo-autumnal crescents was 15.7. per cent before voluntary quinine 
started, and during the period of treatment it was 39.6 per cent. 

(6) Severe infections were not very infrequent, but none of them desired 
to have hospital treatment, and their stay in quarters was very brief. 
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(7) The monthly incidence of malaria as revealed by the blood film survey 
showed almost no tendency to follow the curve in rainfall. 

(8) The house or family incidence of malaria appears to depend more on the 
number and character of the people in a given house than upon the character 
and location of the house. A large family will form a greater attraction for the 
Anopheles mosquito than a single individual in a house. 

Seven hundred and seventy-two permanent inhabitants of the five river vil- 
lages examined at least once each gave a rate of 54.0 per cent. One hundred and 
eighty-one permanent inhabitants examined at least eight times gave a rate of 
92.3 per cent, showing that presumably the entire population at one time or an- 
other during its lifetime becomes infected with malaria. 


FIRST EXPERIENCES WITH ATEBRIN, A NEW 
ANTIMALARICUM 


W. Corpsts, M.D. anp T. pg LA Torre, M.D. 
United Fruit Company Hospital 
Preston, Cuba 


From September, 1931, to January, 1932, a new product now named Atebrin 
(originally called Erion) was tried out on malaria cases in Preston Hospital and 
Guaro Dispensary. 

Atebrin is synthetically composed by Bayer-Meister-Lucius, Germany, along 
the principles of modern chemotherapy. Experiments on bird malaria proved 
its highly curative and protective qualities; and, at the same time, demonstrated 
that there was a wide range between the effective and the toxic doses. Prelimi- 
nary experiments on paralytic patients artificially infected with malaria were 
also satisfactory. 

Atebrin is a powder of intense yellow color which is readily soluble in water 
with fluorescence. Its reaction is neutral. It passes through the organism 
without decomposition; and can be demonstrated in urine and fecal matter by a 
simple test. The excretion is slow, probably extending over several weeks. 
For oral medication it is combined with an inert substance and compressed in 
tablet form, each tablet containing 0.1 gram of Atebrin. It can also be ad- 
ministered by intramuscular and intravenous injection. 

Our experience with Atebrin covers 121 cases of malaria, 58 of which were 
treated in Preston Hospital and 63 in Guaro Dispensary. This number includes 
white and colored people, and adults and children of both sexes and various 
ages. Infants were not subjected to treatment, because of the uncertainty con-_ 
cerning dosage. Hospital cases received the routine care; temperature was 
recorded four times daily during the febrile stage, and twice daily subsequently. 
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The blood was examined every morning for malaria parasites; and the hemoglo- 
bin was checked at definite intervals. Dispensary patients were seen every day 
during treatment; and a thick blood film was taken before and after Atebrin 
medication. As far as it was possible to do so, the cases were observed for weeks 
and even months, with periodical clinical and blood examinations to determine 
the occurrence of relapses. 

Atebrin was administered as recommended by the manufacturers—viz., three 
tablets or 0.3 gram daily, divided in three doses, for three consecutive days. In 
young individuals and those under-weight, the daily amount was reduced to 
0.2 or 0.1 gram, according to age and body weight. In 18 cases the treatment 
was extended to four days, and in 15 cases to five days. These included those 


J.A., ES ree COLORED, 56 YRS. 


ERION 0.3) PLASMO. | PLASMO. | 


Cuart No. 1 


cases in which ring forms or rise of temperature persisted after three days of 
treatment. Only the oral method of medication was used. No “follow-up” 
treatment was given except to those cases which developed crescents; and these 
received pure Plasmochin (0.02 to 0.03 gram daily) until their blood findings 
proved negative. 

The administration of Atebrin caused no inconvenience to the patients; and 
none of them complained of gastrointestinal or nervous discomfort in conse- 
quence of the drug. Only in one case—a girl with a neurotic temperament— 
repeated vomiting occurred. Several volunteers took 0.3 gram of Atebrin in 
one dose on an empty stomach, with no untoward effects. Another healthy 
person took 3 grams within five days, without any trouble. The drug has ap- 
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parently no effect on the urine, blood pressure, and leucocyte count. One ane- 
mic white patient, with a heavy malaria infection, developed a yellowish tinge 
of the skin on the third day of Atebrin treatment; but the discoloration faded 
within a week after the drug was discontinued. 

There were 114 cases of estivo-autumnal malaria treated; 6 of tertian, and 1 
of quartan. In acute cases with seemingly recent infections, the effect of 
Atebrin became evident on the second or third day—the temperature fell to 
normal, and general distress was relieved after 48 to 72 hours (see Charts Nos. 
1 and 2). Only in three cases did a slight feverish reaction persist until the 
fourth day. We never saw more than two paroxysms with chills and sweating 
after the initiation of Atebrin treatment. Many cases, most of which were sub- 


C.deA., SS a WHITE ,43 YRS. 


Cuart No. 2 


acute or relapsing malaria, were free of fever within the first 24 hours. There 
was no difference observed in the effect of the drug on estivo-auturhnal and 
tertian infections. 

Along with the relief of clinical symptoms, asexual parasites in the peripheral 
blood diminished and disappeared. Most cases were negative for ring forms 
after three full days of Atebrin treatment; and it was especially noticeable that 
those with high fever and many parasites always reacted favorably. In some 
sub-febrile or afebrile estivo-autumnal cases, with a few ring forms in the periph- 
eral blood, parasites were found up to the fifth or sixth day (see Chart No. 3). 
Gametes of tertian malaria disappeared together with the disappearance of the 
asexual forms or persisted one day longer. Crescents were apparently not 
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affected, even with prolonged Atebrin treatment; and they developed and re- 
mained in the blood, as occurs in cases treated with quinine. Of 114 patients 
with estivo- mb atbe tt malaria, 37 showed crescents at some time during the ob- 
servation period. 

All patients had an anerenten! recovery; hemoglobin increased; and spleen 
tumors generally diminished in size. 

Three patients relapsed after 5, 8 and 12 weeks respectively, with fever and 
reappearance of parasites—in one of these cases there was the probability of 
reinfection. Some patients could not be followed up, while others were under 
observation for too short a period; and consequently the mums of relapses 
cannot be stated in exact figures. 


H.L., MALE, CUBAN, WHITE,22 YRS. 


CS CN PI 0 


105 


Cuart No. 3 


There were 9 cases of hemoglobinuria treated with Atebrin. Four of these 
presented the classical picture of blackwater fever; while the clinical manifesta- 
tions were less severe in the others. All had suffered from more or less protracted 
estivo-autumnal malarial infection, and the onset of their hemoglobinuria could 
definitely be linked up with the intake of a dose of quinine. . Atebrin was given 
in these cases only when parasites were present or reappeared in the blood, which 
was generally five or six days after the paroxysm; and in all instances thé blood 
became free of parasites after the administration of Atebrin. In no instance 
did Atebrin provoke another attack of hemoglobinuria. One patient died on 
the 16th day, from suppression of urine and uremia; but the others recovered, 
and none of them has experienced a relapse up to now (Feb. Ist, 1932). 
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One case deserves special mention. A white Cuban boy, 13 years old, had 
chronic estivo-autumnal malaria and suffered a severe attack of blackwater 
fever. Anuria persisted for 36 hours. The spleen tumor reached to the 
umbilicus; and the hemoglobin was 24%. Ten days later there was a rise of 
temperature, and ring forms of estivo-autumnal parasites were present again 
in the blood film. Two grains of quinine were given; and a violent paroxysm 
followed promptly, with a temperature of 104°F. and hemoglobinuria. The 
boy was in a serious condition. The hemoglobin estimate dropped to 18%. 
Three days later Atebrin was. given—0.2 gram daily for three days. No un- 
toward reaction ensued; the parasites disappeared; and he made a remarkable 
recovery. Within three weeks his hemoglobin increased to 56%; and the spleen 
was reduced to a level with the rib arch. It is now five months since his conva- 
lescence, and no relapse has occurred. 


COMMENTS 


Numerous attempts have been made to dethrone cinchona bark from its 
dominating place in malaria therapy. Before and after the advent of experi- 
mental chemotherapy, various drugs (e.g., methylene blue and salvarsan) have 
been hailed as possessing specific anti-plasmodic qualities, only to be found 
wanting after a short period of optimistic investigation and experimentation. 
The discovery of Plasmochin, some years ago, provided an additional weapon 
against malaria, and especially against the sexual form of the parasite; but its 
clinical range of action is: limited. Although it is far from being an absolutely 
perfect agent for the cure of malaria, quinine still holds the leading place in 
individual and mass treatment; and for good and substantial reasons. 

Certain requirements are fundamental for a remedy which is to be recom- 
mended and adopted for general use in the treatment of malaria. Its action 
on the fever symptom must be quick and reliable; it must prove efficacious in 
the prevention of relapses; its dosage should be simple, and its administration 
easy and without discomfort; its toxicity must be low, so that it may be taken 
without constant medical supervision. These conditions are fulfilled, in our 
opinion, by the new product—Atebrin. The above-described trials prove that 
Atebrin has a decidedly curative influence on all of the clinical manifestations of 
estivo-autumnal and.tertian malaria. We have not seen one failure in 121 cases. 
The curative effect is established on the third or fourth day, in acute febrile 
cases; and earlier in many of the milder cases. Within the same period, except 
in a few instances, all parasites disappear from the peripheral blood. Only the 
gametes of Plasmodium falciparum do not seem to be affected. 

One treatment of three days duration, corresponding to 1 gram of Atebrin, 
effects a complete cure in most cases. It must be stated, however, that relapses 
do occur in some instances; but our experience with the drug is not yet suffi- 
ciently extensive to enable us to reach any definite conclusions as to the 
percentages. However, after taking into consideration other factors which are 
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prone to complicate the attempts to determine the percentage of relapses (rein- 
fection, latent infection, insufficient time of control, etc.), we are inclined to 
believe that 75% of all patients are definitely cured by one routine treatment 
of Atebrin. It seems reasonable to presume that more prolonged or repeated 
medication would yield still better results. 

Unlike quinine, Atebrin does not cause any dizziness or other subjective dis- 
comfort. It is taken readily by persons who have an idiosyncrasy to quinine 
or who refuse to take it because of its disagreeable effects—a most important 
factor in the mass treatment of a malaria-ridden population. The toxic action 
of exaggerated doses of Atebrin is not yet well established. We were warned by 
the manufacturers that there sometimes appears, after several days of Atebrin 
treatment, a yellow discoloration of the skin. It is more pronounced in the 
covered parts of the skin and leaves the sclerae free; and, at the same time, there 
is no bile detectible in the urine. This phenomenon, which we observed once, 
is not the expression of hemolysis and bilirubinemia (as in some Plasmochin 
cases); but is due to the pronounced coloring quality of the drug. Apart from 
this staining of tissues, Atebrin, in reasonable doses up to 2 or even 3 grams, does 
not provoke any ill effects. 

The results in blackwater fever were most gratifying. This grave complica- 
tion of protracted malaria is, in many instances, undoubtedly precipitated by an 
unwise dosage of quinine; and often a serious dilemma arises in treating such 
cases—especially when febrile symptoms return and parasites appear again in 
the blood after the attack of hemoglobinuria. In some cases, even a minimal 
dose of quinine is liable to provoke another severe paroxysm of hemoglobinuria. 
Our cases, which probably all belonged to the group of quinine hemoglobinuria, 
could take Atebrin without any ill effects and were cured of their malaria. 
Atebrin has apparently nothing to do with the intricate mechanism of hemolysis. 
One may doubt whether the established syndrome of blackwater fever, especially 
the dangerous anuria, is amenable to any medical treatment. We are, however, 
always confronted with the necessity of treating the underlying or concomitant 
malaria. In such cases, as well as in all instances of quinine idiosyncrasy, Ate- 
brin may prove a very welcome agent. 

There still remain many factors to be determined before Atebrin can assert 
itself as an adequate and general substitute for quinine—we shall only mention 
here that the methods of parenteral medication are not yet sufficiently developed. 
The object and result of our experiments was to demonstrate the conspicuous 
effect of Atebrin on malaria plasmodia; its favorable influence on the clinical 
course of malaria; and, last but not least, its compatibility. 
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THE TREATMENT OF MALARIA WITH ERION (ATEBRIN), A 
NEW SYNTHETIC DRUG—REPORT OF 75 CASES 


EK. THONNARD-NEUMANN, M.D., and H. A. LeDovux 
United Fruit Company Hospital 
Santa Marta, Colombia 


In March, 1931, one of us, (E.T.-N.) received from Professor Muehlens, of the 
Hamburg Tropical Institute, a synthetic product for experimental use in natural 
malarial infection of man. This product carried the laboratory name Erion; 
but will be known commercially as Atebrin, and the author will refer to it by the 
latter name in this paper. It is an intensely yellow powder; and, for experi- 
mental purposes, was supplied in tablets, each of which contained 0.1 gm. The 
first shipment we received contained 0.01 gm. of pure Plasmochin, in addition 
to the 0.1 gm. of Atebrin. Subsequently it was deemed more practical to allow 
the individual observers to determine how they wanted to combine Atebrin and 
Plasmochin; and both drugs were consequently supplied separately. 

The efficacy of Atebrin for the cure of malaria had been proved in Europe 
by chemo-therapeutical experiments with bird malaria and with natural and 
induced malarial infections of man, before we were called upon to conduct 
experiments in a tropical environment. Further experiments had determined 
the therapeutic limits between which Atebrin could efficaciously and safely be 
used; and it had been ascertained that the therapeutic optimum lay far below 
the minimum toxic dose. 

The dosage of Atebrin, which the first observers had found both safe and 
effective, was 0.2 or 0.3 gram daily, given over a period of several days. It was 
left to us to determine the definite period of treatment necessary to establish a 
cure. In cases of E.A. malaria, we were advised to use it in combination with 
pure Plasmochin, as the gametes of P. falciparum did not yield to Atebrin. 

From March, 1931, to November, 1931, seventy-five patients (64 adult males, 
10 adult females and one child) were treated. During treatment,.each patient’s 
blood was examined daily by the thick film method stained with Giemsa’s 
stain; and twice the routine time was spent on each film in search for parasites. 
There were 43 of the cases who were re-examined after the termination of the 
treatment; and 11 of these had 4 or more re-examinations of their blood. The 
longest period between the termination of treatment and the last re-examination 
was 9 weeks. 

Throughout the series, we adhered to the dose of 0.3 gm. of Atebrin daily, 
which was given in doses of 0.1 gm. three times a day. It was soon found that 
this amount, given over 5 or 6 consecutive days, gave most satisfactory results, 
as the clinical symptoms subsided and the parasites disappeared from the blood 
stream. The only adverse result observed was that the gametes of P. falciparum 
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did not disappear, but seemed to increase in number under treatment with 
Atebrin alone. For this reason, Atebrin was supplemented by pure Plasmochin 
in 59 cases. 

Explanation of Tables: The results we obtained are recorded in the accompany- 
ing tables. In Tables I and IJ, under the heading ‘‘Clinical Observations,” 
are charted a few outstanding clinical features in individual cases which were 
noticed on admission and during the course of treatment. The term “‘recur- 
rency”’ in this column applies only to relapses which occurred before the Atebrin 
treatment was started. 

The effects of treatment were considered satisfactory when the temperature 
returned to normal and parasites disappeared from the peripheral blood. The 
amount of Atebrin, and Atebrin and Plasmochin, respectively, required to bring 
about these effects is shown in the tables by recording the number of tablets 
given before these symptoms disappeared. 

The abbreviation “‘n.f.”’ indicates that the patient had no fever during the 
period of observation. 

In the column headed ‘““Tablets before blood was freed from rings” are charted 
the schizonts of P. falciparum and tertian malaria, and also the tertian gametes. 

C+, C++, or C++4 respectively, indicates that crescents (C) were still 
present in the blood when treatment was terminated. 

‘“‘Relapse’’ refers to the re-appearance of any form of parasites in the blood after 
the treatment had been terminated. 


SUMMARY AND COMMENTS 


Seventy-five cases of malaria were treated with Atebrin, which is a new syn- 
thetic drug. They included 59 E.A., 10 tertian and 6 mixed (E.A. and tertian) 
infections. Six were primary infections, and six were old chronic infections. 
Twenty-one cases of E.A., and E.A. and tertian mixed infections, were highly 
toxic; and five of these were accompanied by cerebral symptoms. 

A dosage of 0.3 gm. of Atebrin was given daily, as a rule, over a period of 5 
consecutive days. In 59 cases, Atebrin was administered in combination with 
0.03 to 0.06 gm. of pure Plasmochin daily, given over the same period. Only 
in 4 instances did the total amount of Atebrin exceed 1.5 grams (15 tablets). 
The largest amount of Atebrin given, in one case, was 2.1 grams (21 tablets). 
In 3 cases of comatose malaria, intramuscular injections of quinine, totalling 
not more than 20 grains in each case, were resorted to. 

Atebrin was taken very willingly by all the patients. 


EFFECTS OF TREATMENT 


Table I:—Atebrin alone cured 16 cases of malaria—clinically as well as proto- 
zoologically. In addition to Atebrin, one case received 15 grains of quinine 
intramuscularly. These included 10 cases of E.A. malaria (five of which were 
severely toxic), and 6 cases of mixed tertian and E.A. infections. An average dose 
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TABLE III 
ATEBRIN WITH PuRE PLASMOCHIN 


Special attention was given to the behaviour of the crescents. 


male adults. 
Group 2. (Cases 61 to 68.) Atebrin 0.3 gm. plus pure Plasmochin 0.04 gm. daily 


Blood Findings on 


Tablets before 


Groups 2 and 3 


The 15 cases of E.A. malaria comprised in these two groups were treated with the 
same dose of Atebrin as the first group, but with slightly higher doses of pure Plasmochin. 


The patients were all 


Tablets Before Blood was Freed 
from 


No. mmission Temp. Became : Remarks 
Normal 
Rings Cres. 
61] Rings ++. No |7 Atebrin |5 Atebrin |10 Atebrin | A few crescents appeared 
crescents. 8 Plasm. 6 Plasm. 12 Plasm. on the third day of 
treatment. 
62) Crescents ++. | 3 Atebrin | No rings 15 Atebrin | Constant decrease of the 
No rings. 4 Plasm. 20 Plasm. crescents during treat- 
ment. 
63} Rings +. No n.f, 9 Atebrin | No Cres. No crescents appeared 
crescents. 12 Plasm. during treatment. 
64| Heavy infection. | n.f. 3 Atebrin | C+ A few crescents were 
Rings and 4 Plasm. found at each examina- 
crescents tion until the 3rd day 
+++. after the end of the 
treatment. 

65} Rings ++-+-+. | 6 Atebrin 6 Atebrin | No Cres. No crescents appeared 
No crescents. | 8 Plasm 12 Plasm. during treatment. 
Group 3. (Cases 66 to 76.) Atebrin 0.3 gm. plus pure Plasmochin 0.06 gm. daily 
66| Rings +. n.f. 11 Atebrin | 14 Atebrin | On 3rd day of treatment, 

22 Plasm. | 28 Plasm. a few crescents ap- 
peared. 
67| Rings ++-+-+. | 12 Atebrin | 18 Atebrin | C+ On Ist and 8rd day after 
Very heavy | 24 Plasm. | 36 Plasm. end of treatment, a 
infection. few crescents  ap- 
peared; but they dis- 
appeared without fur- 
ther treatment. 
68) Rings ++. No] 6 Atebrin | 9 Atebrin | 15 Atebrin | A few crescents appeared 
crescents. 12 Plasm, |18 Plasm. | 30 Plasm. on the 4th and 5th day 
of treatment. 
69) Rings ++. No/15 Atebrin | 3 Atebrin | C+ A few crescents appeared 
crescents. 30 Plasm. 6 Plasm. on the 5th day of treat- 
ment; and again on the 
2nd day after the treat- 
ment. They disap- 
peared without further 
treatment. 
70| Rings +++. ioe 18 Atebrin | 18 Atebrin | A few crescents appeared 
No crescents. 36 Plasm. | 36 Plasm. during treatment. 


They disappeared, to- 
gether with the rings, 
after 6 days of treat- 
ment. 
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TABLE I1]—Concluded 


Tablets Before Tablets HO Sa Begs was Freed 


Temp. Became Remarks 
Normal 


No Blood Findings on 
: Admission 


Rings Cres. 


71; Rings +++. 6 Atebrin | 6 Atebrin | No Cres. No crescents appeared 
No crescents. | 12 Plasm. | 12 Plasm. during treatment. 
72| Rings +++. 9 Atebrin | 9 Atebrin | No Cres. No crescents, 
No crescents. |18 Plasm. | 18 Plasm. 
73} Rings ++. No | 4 Atebrin | 4 Atebrin | No Cres. No crescents. 
crescents. 8 Plasm. 8 Plasm. 
. 74, Rings ++++ | 2 Atebrin | 8 Atebrin | No Cres. No crescents. 
No crescents. | 4 Plasm. | 16 Plasm. | 
75| Rings ++-+-+. | nf. - 6 Atebrin | 6 Atebrin | A few crescents appeared 
No crescents. 12 Plasm. | 12 Plasm. on the 2nd day of 
treatment. They dis- 
appeared again the 
next day. 


of 6.5 tablets of Atebrin brought the temperature down to normal—the tertian 
cases required 5 tablets and the E.A. cases 7 tablets. The schizonts of E.A. 
malaria disappeared from the blood stream after an average of 8.2 tablets, and 
the tertian parasites after 7.6 tablets. In 6 of the 10 E.A. cases (60%), cres- 
- cents appeared and were still present in the blood at the end of the 5 days of 
treatment. Seven cases were reexamined after periods varying from 1 to 4 
weeks; and no relapses were observed, nor were any more crescents found. 

Tables II and IIIJ:—Atebrin and pure Plasmochin were combined, in cases 
Nos. 17 to 75. With this combined treatment, the temperature in the 43 cases 
who had fever on admission became normal after an average dose of 6 tablets 
of Atebrin. The parasites of tertian malaria disappeared after 5 tablets; while 
the blood became free from the schizonts of E.A. malaria after an average dosage 
of 8 tablets of Atebrin. 

In the 55 cases of E.A. malaria, the crescents re-acted in the following manner 
—in 8 instances (15%) crescents were present before treatment was started; 
in 23 cases (42%) crescents appeared under treatment; and in 13 cases (24%) 
they were still positive at the end of the treatment. 

Spleen.—With the exception of those patients who had a hard chronic splenic 
tumor, there was a rapid reduction in the size of the spleen—especially in the 
cases of primary infection. 

Symptoms.—The subjective symptoms which usually accompany a malarial 
infection subsided when the temperature came down to normal. The patients 
recovered quickly; and low haemoglobin values rose rapidly. 

Relapses.—In the 123 re-examinations of the blood of 43 patients, extending 
over varying periods up to 9 weeks after the termination of treatment, only 3 
relapses were observed. ‘They were manifested by the re-appearance of a few 
rings in the blood within 2 days after the 5 days of treatment had terminated, 
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and without the return of clinical symptoms. To the best of our knowledge, 
none of the 75 patients returned to the hospital or was treated at the dispensaries 
for malarial symptoms within three months after the completion of the course 
of treatment with Atebrin. No artificial provocations were attempted; but, 
during as well as shortly after the treatment, several major surgical operations 
were performed without producing recurrencies. In the pregnant women who 
submitted to the Atebrin treatment before labor had set in, the course of preg- 
nancy continued without any disturbance. 


By-EFFEcTsS 


Frequent urine examinations, during and after the treatment, revealed no 
irritation of the kidneys or the liver. The acute nephritis, which frequently ac- 
companies severe malarial infections, cleared up without exception during the 
course of treatment. 

A rather intense yellowness of the skin was noticed in most of the clear skinned 
patients, after 4 or 5 days of treatment; but the sclerae were not stained, and no 
bile pigments were found in the urine. 

Untoward gastrointestinal symptoms did not, in any instance, follow the 
administration of Atebrin alone; but, in the Atebrin and Plasmochin series, 30 
of the 59 patients complained of ‘‘gas-pains’’ in the epigastrium accompanied by 
constipation. They were similar to the pains observed occasionally under 
Plasmochin treatment alone, and occurred usually on the 4th or 5th day of 
treatment—in the average after 14 or 15 tablets of pure Plasmochin (0.01 gm. 
' each) had been administered. No other by-effects were noticed. 


COMMENTS 


The treatment of 75 cases of E.A. and tertian malaria has given us the rather 
spectacular result of curing all the patients within 1 week or less. In 4 instances in 
which a few rings appeared shortly after the termination of. the 5 days course of 
treatment, a few additional doses of Atebrin and Plasmochin resulted in clearing 
up the infection. 

Atebrin does not destroy the crescents; but seems to provoke their appearance, 
even to a greater degree than quinine alone does. Carroll (Annual Report, 
1927) reported that in 90 cases of E.A. malaria treated with quinine sulphate, 
3 grams daily, 20% developed crescents; and Menk (Annual Report, 1927) stated 
that out of 35 cases receiving 2 grams of quinine daily, 26% showed crescents 
under treatment; while they appeared in 6 out of 10 cases (60%) under adminis- 
tration of Atebrin 0.3 gram daily (See Table I of this paper). For this reason, 
Plasmochin, with its specific action upon the sexual forms of E.A. malaria, should 
be used in combination with Atebrin; although it will be noted that 42% of our 
cases showed crescents during treatment with this combination, whereas Menk 
(Annual Report, 1927) and Brosius (Annual Report, 1928) reported that they 
appeared in only 10% to 17% in series of cases treated with quinine combined 
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with Plasmochin. After the Atebrin and Plasmochin treatment, 24% of the 
cases still showed crescents; but they were found only in very small numbers in the 
blood smears. 

The observation of several blood films, taken during the first 24 hours of treat- 
ment, indicated that Atebrin must be absorbed very quickly by the organism. 
A prompt and steady decrease in the number of the parasites set in, after the 
first few doses. 

In the E.A. cases, the temperature was usually lower the second day and nor- 
mal on the 3rd. In the tertian cases, there was frequently no second rise in 
temperature. 

The 3 patients with a cerebral type of pernicious malaria, who received 1 to 3 
injections of quinine, were in a precomatose condition and vomited frequently. 
However, our increasing confidence in the efficacy of Atebrin caused us to ab- 
stain from the use of quinine injections in at least 15 toxic cases with heavy 
infections; and the results justified this action. (See case 10.) 

The yellow discoloration of the skin of some of the patients was the only un- 
toward symptom, due to Atebrin, that we noticed. The staining was neither 
icteric, nor due to anemia; but was a discoloration of the skin similar to that 
produced by carotin. We exposed several patients to sunlight, without noticing 
any increased photosensibility of their skin. 

The abdominal pains and constipation, which we observed in about half of 
the cases treated with Atebrin and Plasmochin, varied in intensity from slight 
discomfort to rather severe cramps. (The Atebrin series was completely free 
from these disturbances.) In the Atebrin and Plasmochin series, they were most 
pronounced in Group 3 which received 0.06 gm. of pure Plasmochin daily. X- 
ray examinations of the bowels revealed a hyper-peristaltic stomach and spastic 
contractions of the small and large intestine. In Group 2, eleven cases received 
Tr. belladonna, 20 m. t.i.d., from the beginning; and we succeeded, 9 out of 11 
times, in keeping the patients free from pain. 

We have been notified that this symptom has not been observed by investigators in 
Europe or in other tropical countries. We mentioned in a previous report (Nine- 
teenth Annual Report, 1930, pages 68 and 69) that the high incidence of chronic 
intestinal infections with E. histolytica, along with other factors, might be the cause 
of the dyskinetic constipation that we observe with unusual frequency, in our patients 
in this region. The stools of 45 patients in this serves were examined; and, with 
the exception of two, all of them showed in a single stool examination a helminthie or 
protozoal infection or both. The presence of these parasites may possibly be con- 
nected with the abdominal pains observed in this series. Weare only at the beginning 
of our observations in this direction. 


CONCLUSIONS 


We believe that the results obtained with Atebrin, in our 75 cases of malarial 
infection, justify its application on a large scale. Traces of the drug have been 
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detected in the urine as long as 36 days after the last dose was given; and we saw 
a slight yellow discoloration of the skin lasting as long as 2 weeks after treatment 
with Atebrin was discontinued. ‘This indicates a slow elimination of Atebrin, 
which should commend it for prophylactic use. 

Of further interest will be (a) ambulatory treatments with Atebrin and Plas- 
mochin, on a large scale; and (b) the continuation of Barber’s original work on the 
effect of small doses of Plasmochin upon the viability of the gametes of P. falci- 
parum, so as to determine the results when Plasmochin is given in combination 
with Atebrin. 

Note: The author is unable to give any bibliographical references, as he has seen no publica- 
tions on the subject up to the time that this paper is submitted. 

SUPPLEMENTARY DATA 
Report on a Trial Camp Treatment with Atebrin and Plasmochin in Paulina Farm 


A malaria survey of Paulina Farm (Colombia) which was made in December, 
1931, showed 43% infection; and was followed by a blanket treatment of the 
whole camp by administering to each individual 20 grs. of quinine daily for 7 
days and 0.02 gm. of pure Plasmochin on the first and seventh day. 

Another survey of this camp, (the initial survey of our experiment) was made 
on March Ist, 1932; and showed an infection rate of 50%. We had sufficient 
Atebrin on hand to treat only 21 infected persons; and, consequently, 13 other 
individuals in the same camp were subjected to a quinine and plasmochin treat- 
ment similar to that administered in the above-mentioned blanket treatment. 
The patients who received the Atebrin treatment were given 3 tablets (0.1 gm. 
each) daily for 5 days, followed by 2 Compound Cathartic pills (to prevent stom- 
ach disturbances); and then 0.01 gm. of Plasmochin t.i.d. for 3 additional days. 

The Atebrin, as well as the quinine and Plasmochin, was administered to the 
respective patients by the Sanitary Inspector, who determined that they actually 
swallowed the prescribed dose. He visited the camp twice daily, during the 
course of treatment; and gave each patient in the Atebrin series 2 Atebrin tablets 
in the morning and 1 Atebrin tablet in the evening, and each patient in the 
quinine series 10 grs. of quinine in the morning and a similar dose in the evening. 

On the day after the last Plasmochin tablet in the Atebrin course of treatment, 
and the last dose of 10 grs. of quinine and 0.01 gm. of Plasmochin in the quinine 
or “‘control”’ course of treatment, had been administered; a second survey was 
made, in which all treated persons were included. ‘The results were: 

(a) Among the 21 patients in the Atebrin series, 3 infections were found—1 
with E.A. rings, and 2 with E.A. rings and crescents—equal to 14%. 

(b) Among the 13 patients in the quinine series, 5 infections (1 heavy) were 
found—equal to 38%. 

None of these 34 patients received any further treatment. 

Ten days after the completion of the second survey, a third survey was made. 
Only 20 of the original 34 patients were present. Among the 12 patients of 
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the Atebrin series who were examined, only 1 was infected (E.A. crescents +) 
—8%. Among the 8 patients of the quinine control series who were examined, 
3 infections (1 heavy) were found—37%. 

Ten days subsequent to the third survey, a fourth survey was performed in 
which 32 of the original 34 patients were present. Among the 21 patients of the 
Atebrin series, there were 5 (24%) infections; whereas, among the 11 patients 
of the quinine series, there were 7 (64%) positive cases—3 of these 7 infections 
were heavy, while 1 was a mixed tertian and E.A. infection. 

In the fourth survey, a total of 65 persons (including 33 persons who had not 
been subjected to treatment) were examined; and 43% of these were found 
positive. Whereas the group that received quinine treatment showed a higher 
rate of infection than the camp total; the group that received Atebrin showed a 
lower rate of infection, and there was not one heavy infection nor a crescent 
carrier among them. 


CLINICAL EXPERIENCE WITH. ATEBRIN 


Bruce M. Pures, M.D., and WaAtTHER JANTZEN, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


Atebrin is described by the manufacturers* as a powder of an intense yellow 
color, easily soluble in water and with a neutral reaction. It is excreted, un- 
changed, in the urine and feces; and can be demonstrated by extraction with 
ether and dissolving the residue, after evaporation, in concentrated sulphuric 
acid. 

The drug was furnished to us in September, 1931, in the form of tablets, each 
weighing 0.195 gram and containing 0.1 gram of Atebrin. After placing a tablet 
for a moment on the tongue, a bitter, acrid taste develops. When dropped in 
5 c.c. of water at room temperature, a tablet commences to disintegrate imme- 
diately; and, upon gentle agitation, the resulting solution becomes bright yellow 
in color. 

The claims of the discoverers of Atebrin are, that it is a chemotherapeutic 
agent which is especially effective in its action on the schizonts of all types of 
malaria; that its toxicity is low, with a wide margin of safety between the effec- 
tive therapeutic dose and the toxic one; that solution and absorption of Atebrin 
takes place rapidly, but that excretion is relatively slow; and that there is no 
demonstrable deleterious action of the drug on any part or organ of the body, 
other than a possible yellow coloring of the skin and tissues (excepting the sclera) 
when large quantities are taken. This coloration is due to the staining qualities 
of the drug. 


* I. G. Farbenindustrie Aktiengesellschaft, Leverkusen, Germany. (Agents in U. 8. A., Win- 
throp Chemical Company.) 
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We must emphasize that our experiences with Atebrin, as recorded herein, are 
purely clinical and practical. In our work, for economic reasons, it was essential 
that the patients’ health be reestablished as promptly as possible. This meant 
that syphilis, uncinariasis, ascariasis, diarrhea, skin diseases, anemia, splenomeg- 
aly and other diseases must be treated concurrently with existing malaria. 
Close follow-up control of cases was practically impossible, as most of the pa- 
tients came from remote areas. With a few exceptions, recurrences could be 
sought only by checking the readmissions to the hospital or by the field malarial 
surveys which were performed every three months. Patients who had been 
treated with Atebrin and had not been readmitted to the hospital, and whose 
names did not appear among the positive cases found on malarial surveys, were 
presumed to have remained free from the symptoms of malarial infection. 

In estimating the value of drugs in the treatment of malaria, the curative 
effect of purgation, liquid diet, rest in bed and nursing must be considered; as 
we have often seen cases of malaria result in clinical and laboratory evidence of 
cure with no further treatment. We have also observed. cases, which had been 
under continued, intensive, ambulatory treatment without the desired result, 
become cured speedily when treated in the hospital. 

Many of the cases coming under our observation had undergone an ineffective 
treatment in the camp before admission to the hospital. Some of these had : 
received insufficient or irregular doses of quinine. The number of cases avail- 
able for treatment with Atebrin would have been very limited, had only those 
cases previously untreated with quinine been selected. 

There were 124 cases of malaria treated with Atebrin in the hospital and hos- 
pital clinic. These included both sexes, and children from 24 years of age and 
over; but were principally adult males. In the majority of cases, the drug was 
- given jn a single morning dose with the idea of testing methods of administration 
which would be convenient in field treatments. As Atebrin is very slowly ex- 
creted; little advantage could be expected from giving it in smaller, frequently 
repeated doses. In most instances, treatment was instituted on the day of 
admission and as soon as possible after the thick blood film had been stained 
and examined. During the patient’s stay in the hospital, smears were taken 
each day before the daily dose was administered; or in rare instances, when the 
hospitalization was prolonged for other reasons, smears were examined daily 
until several negatives had been found. In a few instances, it was possible to 
obtain blood smears, at intervals, long after the patient’s discharge from the 
hospital. 

The majority of cases treated had suffered from chronic malaria or from re- 
peated attacks of malaria. About 85% were infections of E. A. (malignant ter- 
tian) malaria; and the remaining 15% were tertian (benign tertian). No posi- 
tive cases of quartan malaria were identified in our series. 

Fever was generally present on admission, but in most cases it was impossible 
to decide whether we were dealing with new infections or with relapses. The 
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spleen was enlarged in most cases; but varied in size from those which were 
barely palpable below the costal margin, to the enormous spleens extending 
below the level of the umbilicus or even into the pelvic brim. Anemia was 
present, to some degree, in the majority of cases. 

Our cases were nearly all treated for from five to seven days, at the end of 
which period they were entirely free from symptoms and able to return to their 
duties. 

No unpleasant symptoms, attributable to the drug, were noted during the 
treatment with Atebrin. In one case, a profuse diarrhea occurred on the third 
day of treatment and continued for three days; but the Atebrin was not dis- 
continued, and a few doses of bismuth controlled the symptoms. None of the 
patients under treatment with Atebrin complained of pain in the stomach, 
nausea, nervousness nor tinnitus, though these symptoms are common with 
quinine treatment. 

There seemed to be a marked improvement in the general condition of the 
patient a few hours after the first dose, even tho the fever had not abated. A 
slight yellow coloration of the skin was noted in several cases. In the patients 
with dark skins, this was best observed in the palms of the hands. 

Relapses among patients treated with Atebrin has not been observed up to the 
present time (February 18, 1932). It should be understood, however, that, in 
this section of the country, it is practically impossible to differentiate between 
relapses and new infections; inasmuch as most patients return to areas where 
they are continually exposed to the bites of infected anophelines. 

Photosensibility in patients treated by Atebrin was not noted. One of us 
(W. J.) exposed several patients, who were under treatment, to the direct rays 
of the sun for more than a half hour, with negative results. 

Atebrin had no appreciable effect on the size of chronic enlargements of the 
spleen; but acute splenic enlargements subsided promptly with the improvement 
of the general condition of the patient. Arsenicals, in some form, were added 
to the treatment of several cases in which the spleen was persistently large. 

Some of the more interesting points in the treatment of these 124 cases are 
detailed below: 


CoMMENTS REGARDING CasEs TREATED 


Fifty-two patients received a daily dose of three tablets. On an average, the blood 
was free from vegetative forms of the parasite at the end of 33 days of treatment, or 
after about 1.05 grams of the drug had been taken. The highest total dosages necessary 
to secure smears which were negative for schizonts were 18 tablets in one case, and 15 
tablets in another case. The lowest total dose necessary was 3 tablets. 

In 40 cases fever was present on the first day after admission to the hospital. After 
an average dose of approximately 0.6 gram of Atebrin (highest 1.8 gms., lowest 0.3 gm.) 
the fever disappeared. 

Gametes appeared in the blood, during treatment, in seven cases. The tertian ga- 
metes, which had developed in one of these cases, had not disappeared wien the patient 
was discharged after a total dose of 1.5 grams of Atebrin. In the 6 other cases in which 
crescents appeared, they disappeared in 2 cases after a dose of 1.2 grams; in 3 cases, after 
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a dose of 1.5 grams; and in | case, after a total dose of 2.2 grams of Atebrin and 0.04 gram 
of plasmochin—the latter drug being administered two days prior to the discharge of the 
patient from the hospital with a negative blood. 

There was a pronounced glomerulonephritis existing in 10 of our cases. The patho- 
logical urinary findings improved or entirely cleared up, under Atebrin treatment, in 5 
cases; in 3 cases, the condition did not improve; while in the remaining cases, the urine 
was not checked. 

One case developed urticaria on the 8th day after Atebrin treatment had been begun. 
No connection with the drug could be proved. Another case had suffered a severe 
attack of hemoglobinuric fever six months previous to this admission, but took Atebrin 
treatment without incident. 

Two patients were treated with Atebrin (0.3 gram daily) from the date of admission 
and with plasmochin from the second day. Both patients, showing crescents on admis- 
sion, received 0.3 gram of Atebrin for 6 days and 0.02 gram plasmochin daily for 5 days. 
The blood smears of both still showed a few crescents when the treatment mentioned 
above was completed. 

Seven patients were treated with 0.4 gram of Atebrin daily. The blood was free 
from parasites after an average total dose of 1.14 grams of Atebrin (largest dose 1.6 
grams, smallest dose 0.8 gram). Four of these cases had fever when they entered the 
hospital, and the fever had disappeared after an average dose of 0.9 gram of Atebrin. 

In three instances, daily doses of 0.4 gram of Atebrin, with plasmochin simplex, were 
given. The blood became negative in these cases after an average total dose of 1.3 grams 
of Atebrin and 0.04 gram of plasmochin (Atebrin 0.8 to 1.6 gm.—plasmochin 0.02 to 0.06 
gm.). One of these patients had fever, which disappeared on the third day after a total 
dosage of 0.8 gram of Atebrin and 0.02 gram of plasmochin. 

Larger doses of Atebrin than those mentioned previously were given in 4 cases. The 
highest total daily dosage was 1.2 grams; while the greatest amount given to one individ- 
ual was 4 grams in 7 days. There were no complaints of discomfort of any sort from 
the patients. ‘Two cases showed a slight irritation of the kidneys before treatment, with 
traces of albumin and a few granular casts and red blood cells; and this condition did not 
change during the treatment. In three of the above mentioned cases, the blood was 
negative after the patients had taken 1.6 grams of Atebrin. The fourth case still 
showed vegetative forms of the parasite on discharge from the hospital after the 4th 
day of treatment with doses of 0.5 gram of Atebrin twice a day. These four cases did 
not have fever at any time during their stay in the hospital. 

Doses of Atebrin smaller than 0.3 gram daily have pronounced beneficial effect. Three 
cases were treated with 2 tablets of Atebrin daily, and with some irregular supplemental 
doses of plasmochin. After an average dose of 0.67 gram of Atebrin and 0.067 gram of 
plasmochin simplex, the blood smears were negative. In one case, crescents, which had 
appeared during treatment, disappeared also. Fever was present up to the third day in 
two cases. 

One patient, who had high fever with heavy infection, showed no parasites after two 
daily treatments with 0.2 gram of Atebrin and 0.01 gram of plasmochin simplex. The 
temperature remained normal after the second day. The patient was discharged after 
four days treatment in the hospital, and continued to take 2 tablets of Atebrin daily for 
one week thereafter. The blood was found negative for parasites when examined on 
the fourth and thirty-fifth day after the completion of treatment, and the urine still 
showed traces of Atebrin. 

A patient, with a heavy infection, was given doses of 0.1 gram of Atebrin daily. The 
fever disappeared on the third day, and the blood was negative, after a total of 0.5 gram 
of Atebrin had been given. Another case treated with 0.1 gram of Atebrin daily was 
free of fever on the third day, and the blood negative after 4 days treatment. Four 
other cases, of, lighter infections, were treated with 0.1 gram of Atebrin daily—in an 
average of 3 days, they were free of fever; and, in an average of 4 days, their blood was 
free of parasites. 

Thirty cases were treated in the Hospital Dispensary, with 0.3 gram of Atebrin daily. 
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Nearly all of these patients lived in the port town. Those who returned for examination 
of the blood, after their course of treatment with Atebrin, were found free from parasites; 
and there were no complaints of ill effects from the drug. It is presumed that those who 
did not return were also free from symptoms; as there is no other place in the town where 
medical attention can be obtained, and treatment for malaria is furnished at the Dis- 
pensary to all residents, free of charge. A few cases returned after 2 or 3 days of home 
treatment without improvement. They were admitted to the hospital for better care, 
and reacted promptly to the usual treatment; so that the total amount of Atebrin re- 
quired for complete relief was not essentially different from that of cases treated entirely 
in the hospital. 

One of the Dispensary cases was treated for E. A. malaria with a total of 2.6 grams of 
Atebrin (0.3 gram daily) and 0.01 gram of plasmochin in one dose, with the usual ex- 
cellent effect. Exactly 3 months after his last dose of Atebrin, he reported to the clinic 
again with fever; but this time the blood examination showed an infection of benign 
tertian malaria. He was then given another treatment, and was entirely free of para- 
sites and apparently cured after he had taken 9 tablets of Atebrin. 


HEMOGLOBINURIC FEVER 


Hemoglobinuric fever induced by Atebrin treatment alone was not observed 
in our series of cases. The evidence is deemed insufficient, at present, to state 
that this may not occur. Five cases of hemoglobinuric fever have been treated 
during the past few months. All of the patients had taken quinine before ad- 
mission. ‘They were given different sized doses of Atebrin during the course of 
their illnesses; and no ill effects from the drug were noted. The data on these 
cases are as follows: 

CasEe No. 1 


A. G., Honduranian, male, 22 years of age; admitted December 8th; discharged 
December 20th. , 

History of present illness—Had fever several days; took 30 grs. quinine daily for 2 
days. Four years ago, he had had blackwater fever. 

Physical examination.—Poorly nourished and anemic. Spleen enlarged one finger’s 
breadth below the costal margin; no fever; pulse normal. 

Laboratory findings.—Urine: normal on admission; blood, negative for malaria; 
stool: ova of ankylostoma, ascaris, and trichocephalus dispar. 

Developments.—Patient was given 0.3 gram of Atebrin on the evening of admission. 
During the night, he had a rise of temperature to 101°F. Urine examination showed 
hemoglobin ++, and was also positive for quinine and Atebrin. Blood was negative 
for malaria parasites; hemoglobin, 35%. 

Therapy.—Caffeine; Murphy drip of saline solution; and adrenalin by mouth. The 
temperature subsided to normal in the afternoon; and remained normal until the 7th 
day, when it rose again to 103°F., without obvious cause. The urine was negative for 
hemoglobin from the 3rd day. From the 8th day until the date of discharge, the tem- 
perature was normal. Atebrin was given as follows: on the 7th day, 0.1 gram; on the 
Sth day, 0.2 gram; and on the 9th day, 0.3 gram—which dose was continued to the date 
of discharge, without untoward effect. 


CasE No. 2 


S. A., Honduranian, male, 23 years of age; admitted September 13th, 1931; discharged 
October 12th, 1931. 

History of ‘present ilness.—Suffering from fever for quite a long time. No medicine 
had been taken. Was in the hospital, in 1930, for malaria. 

Physical examination.—Poorly nourished and very anemic. Organs apparently nor- 
mal. Temperature, 101°F. 
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Laboratory findings.—Blood: a few tertian parasites; hemoglobin, 30%; urine: albu- 
min (slight thi and a few granular casts; stool: ova of ankylostoma. 

Developments —On admission, and daily ‘for the next two days, the patient received 
plasmochin compound, 0.02 gram, and 2 Pink Tonic Tablets* twice a day. On the 
evening of the 3rd day (September 15th) he had a chill and rise of temperature, with 
vomiting and hemoglobinuria. Blood was negative for malaria. 

Therapy.—Murphy drip of saline solution, caffeine and glucose solution. For two 
days, the hemoglobinuria persisted (September 16th and 17th). He had an irregular 
temperature, up to 104°F., for several days. Atebrin was given as follows: on the 5th 
day (September 17th), 0.1 gram; on the 6th day, 0.3 gram; on the 10th day (September 
22nd) and up to the date of discharge, regular daily doses of 0.3 gram of Atebrin supple- 
mented with tonic doses of Fowler’s solution or sodium cacodylate. Atebrin had no 
apparent influence on the fever, nor on the restitution of the hemoglobin in the blood. 
The patient’s hemoglobin on discharge was 35%. 


Case No. 3 


L. F., Spaniard, male, 29 years of age; admitted, January 12th; discharged, January 
22nd, 1932. 

History of present illness—Stated that he had been sick for 4 days with fever, and 2 
days with blackwater. He had taken eight tablets (40 grs.) of quinine within 4 days. 

Physical examination.—Poorly nourished, but apparently not very ill. Spleen en- 
larged 3 fingers below the costal margin. Hemoglobin, 70%; no fever. 

Laboratory findings.—Blood, negative for malaria; urine, hemoglobin +. 

Treatment.—Atebrin 0.2 gram daily. 


Developments.—Urine cleared up two days after admission, and continued normal up 
to the date of discharge. 


CasEe No. 4 

P. M., Honduranian, male, 20 years of age; admitted, January 14th; discharged, 
February 5th, 1932. 

History of present illness.—Fever for 2 days; blackwater for one day. On the day 
before admission to the hospital he took 20 grs. of quinine. 

Physical examination.—Fairly well nourished, very weak, marked jaundice. ‘The 
spleen was enlarged one finger below the costal margin. Vomiting was persistent. 
Temperature, 101°F. 

Laboratory findings—Blood: negative for malaria; hemoglobin, 55%; urine: hemo- 
globin ++. 

Treatment.—Caffeine on admission; Atebrin, 0.2 gram, the day after admission. 

Developments.—The temperature rose to 105°F. Patient was very restless and semi- 
conscious. 

Therapy.—Digitalis; caffeine; glucose intravenously and by Murphy drip. The tem- 
perature was normal on the 4th day. The urine was negative for hemoglobin, on the 


5th day. Atebrin was given regularly from the 9th day to the date of discharge, without 
ill effect. 


CasE No. 5 
F. M., Honduranian, male, 20 years of age; admitted, January 15th; discharged, 


February 10th, 19382. 


History of present illness.—Fever for 7 days; blackwater for one day. He had taken 
30 grs. of quinine daily for 3 days. 

Physical examination—Well nourished. Temperature, 101°F. The spleen was 
enlarged 3 fingers below the costal margin. 


* Pink Tonic Tablets each contain: 2 grs. quinine sulphate, 1/50 gr. arsenous acid, 1/8 gr. ext. 
nux vomica, 3/4 gr. reduced iron. 
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Laboratory findings —Hemoglobin, 70%; blood, negative for malaria; urine, hemoglo- 
Diets 

Treatment.—Caffeine, digitalis, glucose. 

Developments.— Urine, negative for hemoglobin on the 8rd day. Atebrin was given 
as follows: on the 3rd day, 0.1 gram; and from the 4th day to the date of discharge 0.2 
gram daily, without ill effects. 


ATEBRIN IN THE TREATMENT OF CHILDREN 


Hight children were treated with Atebrin. The following table shows the 
ages and the doses given. 


Free of 
Parasites Free of 
After .... Fever After 
gm. erent. Daily Total 
Case Age Infection Atebrin Atebrin Dose Dose 
A Sir. 4 K. A. + 0.4 0.2 0.1 0.7 
BM. 4 Tert. + 0.8 0.5 vA Se Clas 0.8 
Orr 11 Ev Act 0.2 No fever 2% OM 0.8 
DA: 8 E. A. 0.4 0.2 QS OSL 12 
E.f. 10 Tert. + id 0.4 0.2 2.4 
iene Rate ATT * 0.2 Ol 06 
ee Re act * 0.4 Ga 7ieD 
bie 5 E. A. 5 0.2 Out 0.6 


{—Crescents appeared and were controlled by supplementary doses of plasmochin. 
* These cases were treated in the out-patient department. No daily blood control. 
{ This patient had been treated with quinine for severe malaria on several previous occasions. 
No untoward symptoms attributable to Atebrin were noted during the course 
of the treatment. 
ATEBRIN IN CAMP TREATMENT 


Twenty-one adults and six children (not included in our series of observations) 
were treated with Atebrin, in one of our labor camps, subsequent to a malaria 
blood survey. It is reported that the treatments were administered without 
difficulty. Owing to the fact that it is necessary to administer Atebrin but once 
a day, and that the tablets are smaller than those of quinine and only half as 
many are administered daily, the new treatment proved very convenient to the 
laymen administering the treatments. Doses for the adults were standardized 
at 3 tablets once a day for six days. For the younger children, the Atebrin was 
prescribed as a powder mixed with sugar of milk to provide the necessary bulk. 
When sufficient time has elapsed, another survey of the camp will be made to 
ascertain the efficacy of this method of treatment as compared with that of the 
quinine and plasmochin treatments used previously in camp treatments of 
malaria. 4 

CONCLUSIONS 


1. Atebrin, in daily doses of 0.3 gram for 6 days, is an efficient therapeutic 
agent in clearing the blood of the vegetative forms of benign tertian or malig- 
nant tertian (K.A.) malaria. It successfully and promptly relieves the symp- 
toms of malaria. It may be used in smaller doses, but the treatment is more 
prolonged. 
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2. The toxicity of Atebrin is low, with a wide margin of safety between the 
effective therapeutic dose and the toxic dose. 

3. Treatment with Atebrin has decided advantages over that with quinine. 
There is no tinnitus; digestive organs are not upset; and the tablets are small and 
- very soluble, thus giving assurance that the medicine can be taken and that 
prompt absorption will follow. 

4. Atebrin seems to have no destructive effect on the gametes in the blood and, 
for this reason, it should be supplemented with plasmochin. 

5. Photosensibility does not occur; but a yellow discoloration of the skin may 
result, and especially if the treatment is extended over 6 days. 

6. Hemoglobinuria does not seem to be provoked by Atebrin; nor does there 
seem to be any contraindication to giving Atebrin to cases which have developed 
hemoglobinuria. 

7. It is our impression that relapses do not occur over a period of months 
following the completion of Atebrin treatment. 


MALARIA CONTROL IN BANES, CUBA 


VicENTE Bustitto, M.D. 


United Fruit Company Hospital 


Banes, Oriente, Cuba 


The control of malaria in Banes has progressed satisfactorily from the year 
1926, when a definite attempt at control was begun. We herewith submit a 
discussion of the progress made up to the end of the year 1931, with comments 
upon some of the obstacles encountered and variations made in the measures 
used. 

At first, malaria control measures were based mainly on: (1) elimination of 
water collections, where possible, through drainage and filling, or treatment of 
them with Paris green-dust mixture and oil; and (2) the wholesale distribution 
of quinine as a prophylactic. The treatment of malaria was based entirely on 
the use of quinine alone. 

About 1926, Plasmochin was introduced; and was tried out at the Banes 
Hospital by using different dosages for varying periods of treatment. Its marked 
action on the sexual forms of the parasite was observed. It was also observed 
that large doses were liable to cause toxic symptoms such as cyanosis, intestinal 
colic, etc.; and similar observations have been reported by others. About 1928, 
the writer experimented with the small doses now in general use; and obtained 
very gratifying results. (cit. * 1) 

In 1930, changes were made in our measures of control, as follows: 

(1) Due to present economic conditions, the work of eliminating bodies of 
water by filling or draining has been restricted to a minimum. 
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(2) The use of oil as a larvicide has been practically eliminated; and our mos- 
quito control, which was always limited to short-radius control about habita- 
tions, now depends almost entirely on the use of the Paris green-dust mixture. 

(3) Whereas two anti-mosquito squads were formerly operating, we now use 
only one, which is composed of four men and a foreman; and, whereas the squads 
worked formerly on a fixed schedule so as to cover the area of some 40,000 acres 
at short intervals, this squad now travels with the Malaria Inspector as he goes 
from camp to camp doing blood surveys. 

(4) The education of the people, with regards to prophylactic and sanitary 
measures and the treatment of malaria, has been intensified. 

(5) All patients attending the Dispensaries have their blood examined system- 
atically for malaria parasites, regardless of the condition for which they seek 
treatment. 

(6) Frequent blood-surveys are made in active areas; and re-examinations of 
those once found infected are made several times during the year. 

(7) An individual record is kept of each case occurring in the Division; whe- 
ther a Hospital case, a Dispensary case, or a case found in the surveys. Such 
cases are given quinine and plasmochin treatment for as long a period as possible, 
up to two or three months. (cit. ¥ 1) 

(8) Efforts have been made by the Company to stabilize labor, with the new 
colonization scheme which began in the latter part of 1929 and the stimulation 
of plantings in the bateys or camp areas so as to increase the supply of green 
foods. 

The results obtained are synoptically described in the following tables: 


TABLE I 
Malaria Case Percentage of Total Hospital Admissions; Survey Percentage; Average 
Rainfall 
Patients : 
Admitted Malaria Malaria 
to Cases Survey Average 
Year Hospital Admitted Percentage J Percentage Rainfall 
1926 3,693 2,330 59.04% 38.70% 54.23 
1927 2,149 772 35.92% 24.3% 37.92 
1928 15730 323 18.67% 22.876 45.37 
1929 1,893 292 19.95% No surv. 34.38 
1930 1,538 114 7.41% 88% 42.05 
1931 1 427 164 11.40% ABA 62.42 


Table I shows a progressive decline in the number of cases of malaria admitted 
to the Hospital from 1926 to 1930. It also shows a slight rise in 1931 over 1930, 
in the total number of malaria cases admitted and in the percentage of cases 
compared to total admissions; although it records, in 1931, a drop in the malaria 
survey rate as compared with previous years. This apparent contradiction 
may be explained by the fact that the total increase of malaria cases, which 
occurred in 1931 as compared with 1930, is in ratio to the increase in rainfall and 
reflects the greater influx of infected migrant labor; whereas the survey per- 
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centage was obtained in the month of December (several months following the 
end of the crop season), when stabilization of labor conditions in the Division 
had reached a peak. 

Operations in a sugar-mill plantation trace a curve of labor migration more 
or less as follows: Just before the beginning of the crop, towards the end of 
December, cane-cutting and other migratory labor begins to enter the Division 
in large numbers; and many of these individuals are infected with malaria. 
This influx continues until the crop is fully established, when the Division be- 
comes plethoric with labor. The crop season may last from three to six months, 
but usually extends from January to April or June; and, at its termination, the 
transient labor gradually leaves the area until, by September or October, the 
stabilization of labor is complete. The influence of this labor migration curve 
is evidenced in the fact that the highest peak of our malaria curve always occurs 
towards the end of March, when the full complement of migrating labor has 
arrived; and the line of the curve gradually descends towards the latter months 
of the year. Thus, Table II, shown below, gives a total of 580 cases occurring in 
the Division during the seven months period from January to July, 1931, with 
148 (27.20%) admissions to the Hospital; as compared to 211 cases during the 
five months period from August to December, with 16 (7.50%) admissions to the 
Hospital. 


TABLE II 


Cases Occurring in Each District During 1931, Divided into Two Periods; and Showing 
the Percentage Sent to Hospital in the Corresponding Periods 


Seven Months Period— Five Months Period— 
January to July Aug. to Dec. 
Cases Cases 
Admit- Percent- Admit- Percent- 
No. of ted to age No. of ted to age 
Districts Cases Hospital Admitted Cases Hospital Admitted 
Distro % Les A ee 200 1a 52500% 58 3 Sel W Aye 
DistsaX lS * aaa 176 Go. els Ove 68 2 3.00% 
Dist LIT ee 184 94 51.00% 84 11 ~13.00% 
Dists civ oie eee 20 10 50.00% 1 —— — 
Grand Total ees 580 148 27.20% 211 16 7.50% 


This labor migration will always constitute a problem in the attempts at 
complete eradication of malaria in the area. A large percentage of this migrat- 
ing labor is made up of Haitians, among whom the incidence of malaria is very 
high. 

Tables III, IV and V compare, chronologically and otherwise, our cases occur- 
ring during 1930 and 1931. The total number of bloods examined during 1930 
was 7,275; with 403 positives, or 5.50%. In 1931, there were 12,493 bloods 
examined; with 791 positives, or 6.33%. 

The incidence of malaria is observed to be greater among adults; which must, 
of course, be attributed to the adult labor migration. 


MeEpDICAL DEPARTMENT 81 


TaBLE III 
Malaria Cases Among the Various Labor Groups 
1930 1931 
7) 3 o a) 3 2 
Districts 7 (klg Be |doemeirit sabia e| BS 
s[ss/s|e\é| & |3/8a|5|e)é) 2° 
Dist. *I Adults  |106) 2/19} —/127 113] 13) 64) —|190 
Children | 24} 2} 4; —] 30/157/88.95%| 59} 4| 5) —| 68)/258/33.51% 
Dist. * II Adults 93)/—|11) —|104 144] 9} 46) 2/201) 
Children | 17 1] 3} —] 21/125/81.01%] 36} 3) 4} —| 43/244/31.74% 
Dist. ¥ III | Adults 95|—| 5| —{|100 175) 15) 16) 1/207 
Children | 10) 3) 2) —/ 15)115/28.53%] 53} 6) 1) 1} 61/268/85.27% 
Dist. ¥IV | Adults 5|—|—| —| 5 15} —| —| —| 15 
Children 1;/—|—| —| 1) 6 1.48%} 6) —| —| —| 6) 21) 2.60% 
Totals Adults  |299) 2/35) —/336 83.37% |447| 37/126) 3/613 77.49% 
Totals Children | 52) 6) 9} —| 67 16.62%|154| 13} 10) 1/178 22.50% 
351} 8/44) —|403 601} 50/1386} 4/791 
Tasie IV 
Malaria Cases by Farm Areas 
Years 
Districts Farms 1930 1931 
District * I Calabazas . 89 103 
Deleite ; 38 68 
Naranjo Dulce . 19 56 
Entronque . tt 31 
LOGIE hey +a pene ee 157 258 
District XII Pilon ... i, 67 115 
Caimana and 400 Rosas . 15 53 
Negritos . Obs. i 34 
Lindero . 26 42 
POusIst yess, (OTe tes h WAME Yr One 125 244 
District ¥III Macabi (Mill) . uly 12 
4 Veredas and Veguitas : 13 33 
Tasajeras : 26 4] 
La Raya. . .- 18 77 
fice: (Including Banes and Em- 
bareadero) . ble Eilat ah tik Ae 41 105 
Totals. 115 268 
Districths LV jalos:Argeles saeco 09 aes. 6 eae 
Grand Total . aie 403 791 
Total Blood Examinations : 4,215 12,493 
Percentage Positive . . 5.50% 6.53% 
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In Table IV the cases are distributed according to the various agricultural 
districts or farms; and it shows that District IV, which is the area of highest 
altitude, has an insignificant number of cases compared with the other Districts. 
Calabazas and Pilon Farms, which extend over a region of comparatively low 
altitude, show the highest number of cases—with the exception of Jagueyes, 
in 1931. 

TABLE V 


Malaria Cases—Percentage Admitted to Hospital 
1930 1931 

Hos- Dis- Hos- _ Dis- 

pital pen- pital pen- 
Admis- sary Percent- Admis- sary Percent- 

Districts sions Cases Total age sions Cases Total age 

Dist xl Settee 12: 145 SA5 7b i OAG, 14°.244 258. 5.438% 
Dist SLE. ae 30. . 89. 1258928 -80% 35 209 244 14.34% 
Dist ib. Loe GOK MoS ae oi 2179, 105 6163: 268 39.10% 
DISt a Vee eens 6 0 6 100% 10° eis 2 art S007, 
Grand Total Me 114 289 403 28.20% 164 627 791 20.70% 


It will be observed that the highest percentage of cases admitted to the Hos- 
pital, as compared to the total number occurring, were from Districts III and IV. 
This is due to the fact that the Hospital is located in the centre of this area, 
and that medical field work is not as intensive there as in Districts I and II. 


THE ROLE or PLASMOCHIN 


The study of the effects of Plasmochin, made by Whitmore, and by Barber and 
Komp (cit. 2), seems to show that this drug, given in small doses, so affects the 
gametocytes as to make them non-infective even when their destruction or dis- 
appearance from the peripheral circulation is not immediately forthcoming. 
As a result of their experiences; all malaria cases in the Division have been 
treated since 1930 with both quinine and plasmochin, as reported last year 
Cues ir : 

Further, in Districts I and II, where the incidence of malaria had always been 
high before 1930, plasmochin was used as a prophylactic in the following manner: 
In any residence where one or more cases of malaria were found, the routine 
malaria treatment was given to the afflicted individuals; and the other dwellers 
therein were given one centigram of plasmochin daily for four days. During 
1931, this method was changed; and we have been giving only two centigrams 
of plasmochin as a prophylactic, but have extended the treatment to include the 
whole population of the camp. _It is our impression that this procedure has 
been effective, as the number of cases and the severity of the attacks have been 
reduced. Such prophylactic procedure has not been employed in Districts II 
or IV, where the endemic has always been lightest, but they have been used as 
control areas. 

During the months of August, September, October and November, 1931, seven 
camps in Pilon Farm, District II, where the greatest number of. cases had oc- 
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curred during the crop period, were selected for special surveys; and blanket 
treatments of plasmochin were given to all those present at the time of the in- 
spection. The results are shown in Table VI below. 


TaBLe VI 
Special Surveys—1931 
First Survey Second Survey Third Survey 
August and September September and October October and November 
Bloods Posi- Percent- Bloods Posi- Percent- Bloods Posi- Percent- 
Name of Camp or Unit Taken tives age Taken tives age Taken tives age 
Pedregal .... 108 5) 45637, 1100 BOL 71 1 1.40% 
Pilon aeteven .  12ha. 3h 210% 5-94 1), 206% .90 0 0 
San Sebastian. . 90 SEL 5SDbY, 87 Ot; 0 82 0 0 
en eT Rm ba Gade ee Wi 128%. -7Ay 0 0 
Desengafio ... 66 0 0 78 1 1.28% 85 eral 
San Antonio. . . 60 Pde MERE Ey & 79 0 O 75 Gy 
Punta Alegre . . 51 HevLie769; 43 4 9.30% 40 0 0 


This table shows that 26 persons were found positive during the first survey. 
While this survey was taking place, two centigrams of plasmochin were given 
to each individual in the camps. ‘This procedure was repeated in the two sub- 
sequent surveys, which were made at intervals of five weeks. 

Of the eight individuals found positive in the second survey, two were new 
cases. One of these cases had been negative on the first survey (Desengafio 
case); but had been treated for malaria previous to these special surveys, and 
was probably a relapsing case. The other one (Antillita case) had not taken 
treatment nor had his blood examined during the first survey. 

On the third survey, only one positive was found; and this patient had been 
positive during all three surveys, being one of those individuals who can hardly 
be persuaded to take proper treatment. 

In a later general survey, made in the Division during the month of December, 
all of these cases were examined and were found negative. In this survey, 1,000 
bloods were taken and only three were found to be positive—two from District 
III and one from District IV. 

James (cit. 3) observed, in a series of experiments, that several cases, who 
were given a dose of plasmochin of 2 centigrams the day before infection and the 
same dose for six consecutive days following infection, did not develop the 
disease; while other cases, who were not given this prophylactic treatment, con- 
tracted the disease when bitten by an infected mosquito. 

Considering these experiments and observations, one is led to believe that 
plasmochin is a powerful aid in malaria-control work. The optimum length of 
time during which it must be administered, and the minimum dose required, have 
not been definitely determined; but pending a final answer to these questions, 
I have reached the tentative conclusion that, in a locality where active trans- 
mission is taking place, the incidence of the disease can be materially reduced by 
(a) routine malarial treatment of all positive cases and (b) administration of 
two centigrams of plasmochin weekly, for a period of five weeks, to all inhabitants. 
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THE ROLE OF PLASMOCHIN IN SANITATION 
Orro T. Brosrus, M.D. 


United Fruit Company Hospital 
Almirante, Panama 


This article should be considered as Part II to the paper by the author which 
appeared in the Annual Report of the Medical Department of the United Fruit 
Company for 1980, as it is distinctly supplementary to that paper. 

In this article is outlined the procedure adopted during 1931 for the purpose 
of studying further the efficacy of Plasmochin and determining its true value as a 
prophylactic agent. 

The Panama Division was without the services of a Local Sanitary Inspector 
from September 10th, 1930, until February 12th, 1931. During that time (in 
October and November, 1930), a malaria survey was made of the entire Division, 
following a blanket treatment of quinine and plasmochin which was administered 
to many non-employees in addition to all of the employees and members of their 
families. The results of this survey, which have already been described in the 
Annual Report for 1930, are repeated in the first three columns of Table I for 
purposes of comparison. 

General Sanitary Inspector Carleton Hale visited the Panama Division from 
January 16th, 1931, to January 29th, 1931; and, after his inspection, suggested 
that we try a blanket treatment with Plasmochin Compound alone (without 
additional quinine) as he had been rather impressed with the results that Plas- 
mochin had evidently accomplished—which results had been described, as 
indicated above, in the 1930 Annual Report. This blanket treatment was ac- 
cordingly begun early in March, 1931; and consisted of giving weekly to all 
people living in unscreened houses in the Division one tablet of Plasmochin 
Compound containing quinine .125 gram and Plasmochin .01 gram. The dosage 
was modified for children. After the drug had been administered thus for four 
weeks, the first semi-annual malaria survey for 1931 was made of the entire 
Division, during which each person was given again one tablet of Plasmochin 
Compound at the time that each thick blood film specimen was taken. The 
results are recorded in columns 4, 5 and 6 of Table I. 
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TABLE I 
Survey—1930 First Survey—1931 Second Survey—1931 
Total Total Total a 
Exam- Posi- Per cent. Exam- Posi- Per cent. Exam-_ Posi- Per cent. 
Name of Camp ined tives Positive ined tives Positive ined tives Positive 
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(sia bitOda waters i 1745,..; 22, 12,64 206, -20, 9.70 219. 30. 13:69 
(Foliiarnige ee. s::, 85 8 9.41 87 9 10.34 74 14 18.91 
Salt eaiierae oe 90 9 10.00 T147 18 15.78 100 15°" 15:00 
Isla Grande. . . . 26 gee lies 34 3 8.82 58 3) Oe 
ESETANCO nies se) Su 3 50 5 10.00 57 @ 12.28 52 7 18.46 
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At the suggestion of Dr. R. C. Connor, General Manager of the Medical De- 
partment, we increased our weekly dosage of Plasmochin in our next blanket 
treatment; which was begun early in July, 1931, and which we carried through 
for six weeks, giving to each individual two tablets of Plasmochin Compound 
each week with the dosage modified for children. As in the first Plasmochin 
blanket treatment, the foremen of the various labor and farm gangs dispensed 
the drug themselves to all employees and members of their families. Six 
weeks after the blanket treatment was completed, the second semi-annual 
malaria survey for 1931 was begun. Each individual received two Plasmochin 
Compound tablets at the time that the blood specimen was obtained. The 
survey was completed November 21st, 1931; and the results obtained are de- 
tailed in columns 7, 8 and 9 of Table I. 

In Base Line, San San, Dos Canos, Farm 4 and Favorita, schools are situated; 
and in each survey the children were examined along with the remainder of the 
population. It should be explained that some of the school children were in 
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attendance daily from other districts than those mentioned above, thus increas- 
ing the proportion of children in these communities at the time of the survey. 
Due to the abnormally high percentage of children, under such conditions the 
rates for these camps are undoubtedly higher than would be recorded if only the 
permanent population of each locality were taken. 

After the first 1931 survey, all cases found positive were Hented for six days. 
Adults and adolescents from 12 years up received two 5-grain tablets of quinine 
twice a day, and one tablet of Plasmochin Compound once a day; while the dos- 
age for children under 12 years of age was modified according to their ages. 
After the second 1931 survey, all positives were treated in a similar manner for 
12 days. It is important to add that the overseers or foremen themselves dis- 
pensed these drugs on all of the farms, and that the patients were required each 
time to take the medicine in their presence. In our earlier experiences in the 
treatment of positives, when each individual was allowed to take the medicine 
home with him to be taken according to directions, it was found in the house-to- 
house inspections of the Local Sanitary Inspector that in about fifty per cent. 
of the cases the drugs were never touched. The patients, when questioned, 
admitted that they were merely saving the tablets until such time as they might 
have an attack of fever. 

It is also important, in making the comparisons of the different surveys, to 
bear in mind that all three were conducted by the same individual. When all 
the Divisions are having their local technicians conduct their surveys, greater 
differences are apt to be found among the different units than would be the case . 
were the same individuals conducting the malarial surveys in all of the Divisions. 
At best, surveys cannot possibly offer an accurate malarial index; for it is only 
too well known that a specimen of blood from an individual may be found 
positive one day and another specimen taken the following day be found nega- 
tive, and vice versa. A survey wherein thick films might be taken of all indi- 
viduals in a given community for three consecutive days would, if carefully 
examined, give a reasonably true index of the malaria rate in that locality. 
Furthermore, the personal factor must be considered—1.e., some technicians are 
far more keen and alert than others, and all do not devote the same length of 
time to the examination of their slides. Moreover, as many of the population 
as is possible should be examined in each locality; as it is always easy to raise 
the percentage of positives by examining mainly the children. 

It will be noted that (a) the first survey was made two months after the services 
of the Local Sanitary Inspector had been discontinued, and directly after a 
divisional blanket treatment of quinine and Plasmochin; (b) the second survey 
was begun two months after the services of a keen Local Sanitary Inspector 
were secured, and directly after a four-week divisional blanket treatment with 
Plasmochin Compound in small doses without supplementary quinine; and (c) 
the third survey was conducted after the Division had had the benefit of eight 
months of continuous services of a trained Local Sanitary Inspector, and six 
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weeks after a divisional blanket treatment of Plasmochin Compound dispensed 
in larger dosage but not supplemented by quinine. 

Table II records the monthly rainfall for 1930 and 1931, as these data may be 
of some interest in connection with a comparison of the rates of infection ob- 
served during the three surveys: 


TABLE [I 
Month Rainfall (Inches) 

1930 1931 

PROSE igh TAN OS 09 URE TRIAD RRs oe ake ee ee Dears: 9.91 
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Aveiist. . 20.25 10.34 
September... a a 5.39 
October. . ee O28 
November. . 4.92 Die 
December. . 7.34 10.13 
Metals = a. aay ; ons ; OLS ( 93.93 


We noted during 1931 that, even though the malarial index was found by the 
surveys to be rather high in places, all of the positive smears showed distinctly 
mild infections. (This accorded with our experiences in 1930, which were re- 
ported in the 1930 Annual Report.) Not one even moderately heavy infection 
was found among the survey slides; and the laboratory technician reported that 
not one of the persons examined showed any signs of active fever, as had been so 
common during the surveys of several years ago. Of the dispensary and hospital 
thick film examinations during the year, only 14 out of 285 were reported as 
moderately heavy infections and only 11 as very heavy infections. 

The general reduction of the morbidity rate, and its ratio to the reduction in 
the malaria rate, is shown in Table III: 


TaBLeE III 

Total Total No. Employees Total No. Employees 

No. of No. of Positive Positive Positive Positive 

Total Hospital Admis- for Malaria for Malaria for Malaria for Malaria 

No. of Admis- sions of (Primary (Primary (Secondary (Secondary 

Year Employees sions Employees Diagnosis) Diagnosis) Diagnosis) Diagnosis) 
1925 3312 2999 2208 1007 763 246 199 
1926 3092 2802 1970 694 510 314 250 
1927 2804 2170 1479 441 310 td: 85 
1928 2690 2390 1584 507 O20 90 65 
1929" |= 2561 1721 1087 295 178 53 41 
1930 2346 695 439 140 96 69 47 
1931 2214 695 498 106 82 59 43 


In the 1980 Annual Report, reference was made to the unaccountable but 
simultaneous reduction in the general morbidity rate which followed the reduc- 
tion in the malarial rate. This general morbidity rate continued low throughout 
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1931, in spite of epidemics of influenza, pertussis, measles and varicella which 
occurred in the Division. Furthermore, we might have expected a rather sub- 
stantial increase in malaria in the Panama Division during 1931; as a fairly large 
number of Nicaraguans and other Latin Americans of the mestizo type entered 
the locality and secured employment with the Company at various times through- 
out the year, and these races do not resist malaria nearly as well as the negroes 
and mulattoes who comprise a large percentage of our stabilized labor force. 
However, this anticipated increase did not materialize; as may be observed by 
reference to Table III, and to Table IV which shows the general morbidity 
rates, the hospitalized cases of malaria, and the malaria fatality rates forrecent 
years. 


TaBLeE IV 

Average Daily Hospital Fatal Cases Fatality 

No. of Hospital Census Malaria Cases of Malaria Rate Per 

Year Employees (All Cases) (Employees) (Employees) Thousand 
1925 3312 102337 1007 8 7.9 
1926 3092 90.69 694 10 14.4 
1927 2804 84. 94 441 6 13.6 
1928 2690 87.74 507 3 5.9 
1929 2551 62.16 295 4 13.6 
1930 2346 21.08 140 3 21.4 
1931 2214 21.61 106 eel 9.4 


The distribution of hospital cases of malaria throughout the year 1931, as 
compared with the hospital admissions for all causes, is shown in Table V: 


TABLE V 
Number of 
Total Number Malaria Cases 
of Hospital Admitted to 
Month Admissions Hospital 
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September 18 21." cae; -' "es SO Secs 73 20 
October’! Sia. Tier eee ee Se Nee oe cee 49 13 
November :?.4, cect eet! ee ee 50 14 
December '.:i2 0 si kee a ee eee 86 21 


Haemoglobinuric Fever—lIn my article in the 1930 Annual Report, attention 
was called to the tendency for cases of haemoglobinuric fever to increase where 
quinine prophylaxis was practiced; and I described the increase that occurred 
that year, attributing the misfortune to the quinine and Plasmochin blanket 
treatment that had been administered. I consoled myself by the fact that these 
blackwater fever cases were accompanied by a very low death-rate, because they 
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were mainly of the type which is most probably provoked by medication; and 
stated that I felt justified in continuing our blanket treatments, in view of the 
fact that it reduced the general morbidity through its effect on the malarial rate 
and that the blackwater fever cases induced by it were always of the milder 
types. In 1931, quinine was used only for treatments; and was not adminis- 
tered for prophylactic purposes, with the exception of the small amount con- 
tained in the Plasmochin Compound formula. Whether this made a difference, 
or some other factor still unknown or unrecognized exerted some influence in 
the establishment of this phenomenon, is hard to say; but it was gratifying to 
observe that, despite the two divisional Plasmochin Compound blanket treat- 
ments mentioned herein and the extensive treatments of all positives, there was 
a marked decrease in haemoglobinuric fever during 1931. This is shown in 
Table VI. 


TaBLe VI 
Malaria Blackwater Fever 
Cases—Primary Cases—Primary 
Total Hospital and Secondary and Secondary Deaths from 
Year Admissions Diagnosis Diagnosis Blackwater Fever 
1925 2,999 1,253 9 3 
1926 2,802 1,008 4 2 
1927 2,170 552 4 0 
1928 2,390 597 7 1 
1929 ier 348 7 0 
1930 695 209 15 1 
1931 695 165 5 if 


In the report of the preceding year several cases of haemoglobinuric fever 
were cited, chiefly for the purpose of describing the different types of cases and 
to offer convincing evidence that Plasmochin is no more prone to excite the 
production of haemoglobinuria than is quinine. The following case report is 
another which offers an illustration that Plasmochin is frequently tolerated 
better than is quinine by cases suffering from this obscure syndrome-complex. 


CasE REPORT 


A young, male, Nicaraguan mestizo, aged 23, was admitted to the Hospital on October 
1st, 1931. He complained of having had fever for eight days, with chilly sensations and 
headaches but no cough or vomiting. 

Physical Hxamination.—The patient was well developed but rather undernourished, 
with apparent anemia, weakness, and sallow skin; conjunctiva was pale, but eyes were 
otherwise negative; ears, nose and throat were negative: no glandular enlargements; 
lungs, negative. Heart showed a hemic murmur at base, but not transmitted; no en- 
largement; beats, weak and rapid. Spleen was enlarged, and extended two finger 
breadths below the costal border. Abdomen was otherwise negative. Definite tender- 
ness was elicited over the kidneys. Temperature on admission was 99.6°F.; pulse, 116; 
respirations, 26. 

Treatment.—Despite the fact that the thin blood smear was negative for parasites, 15 
grs. of quinine and one Plasmochin Compound tablet were given with an injection of ten 
drops of adrenalin chloride on admission, after a thick blood film had been taken. The 
next morning, haemoglobinuria developed, accompanied by a temperature of 104°F.; 
pulse, 120; and respirations, 28. Quinine and Plasmochin were discontinued; and caffein 
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sodium benzoate was injected and sodium bicarbonate given by mouth, while heat was 
applied to the kidneys. ‘The thick blood film was reported as negative; the haemoglobin 
was 50%; and the stool specimen showed only trichocephalus. The temperature de- 
scended rapidly to normal; and the urine became clear on the 4th day in the Hospital. 

Relapse.—On the 8th day of admission, despite two negative thick blood films and 
because of the generally conceded malarial etiological factor in this disease, quinine was 
administered by giving only 23 grains three times a day. On the 11th day, the quinine 
was increased to 5 grains three times a day; and on that same evening the temperature 
rose suddenly from normal to 102°F., with a pulse of 100 and 22 respirations per minute; 
and, at the same time, there appeared a relapse of the haemoglobinuria. Sodium bicar- 
bonate and the injections of caffein sodium benzoate were again administered; and both 
the fever and the haemoglobinuria had subsided entirely by the 13th day. Thereafter, 
one Plasmochin Compound tablet was administered three times a day, without producing 
any untoward effect whatsoever, until his discharge from the Hospital on the 25th day 
after admission. 


CONCLUSIONS 


1. Judging from the results of the three divisional malarial surveys, little ad- 
vantage seems to have been gained from serious sanitary inspections and liberal 
treatment with Paris green dusting powder of all breeding places within short 
radius distance of farms, camps, and towns; although meteorological conditions 
must also be considered. In spite of this revelation, however, it would still 
seem too heroic a measure to abandon all malarial control methods, leaving 
Plasmochin alone to accomplish this through its so-called gametocidal properties. 

2. The apparent gametocidal action of the Plasmochin; or, at least, its faculty 
for affecting the fertility of the gametes to the extent that the development of 
oocysts are inhibited, seems still to be the only explanation for the great reduc- 
tion in the morbidity rate in the Panama Division. This has been discussed 
at greater length in the United Fruit Company’s 1930 Annual Medical Report. 

3. Although aware that the general concensus of opinion (as voiced at the 
meeting of the National Malarial Committee which met in Louisville, Kentucky, 
in November of 1930) seemed none too enthusiastic as regards the virtues of 
Plasmochin generally, even though it was conceded that it provoked an inhibi- 
tory action in the gametes on the development of oocysts, I have observed its 
therapeutic action so.long and in so many cases that I heartily agree with those 
who acknowledge its adjuvant action to quinine. 

4. Can the reduction of the haemoglobinuric fever incidence during 1931 be 
attributed to the fact that blanket treatments with Plasmochin Compound were 
instituted in the Division that year, in contra-distinction to the combined Plas- 
mochin and quinine blanket treatments of preceding years? 
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MALARIA CONTROL MEASURES IN CHIRIQUI 
M. D. Rosas, M.D. 


Chiriqui Land Company Hospital 
Puerto Armuelles, R. of P. 


Our former Sanitary Inspector of this Division, Mr. J. R. Maltsberger, pub- 
lished last year an interesting and complete article dealing with malaria control 
measures from the time the Company began operations on the Pacific coast of 
Panama. His article is entitled, “Interpretation of a Three-Year Malaria 
Curve in Chiriqui.”” It covers fully all the basic factors involved in this kind 
of work; viz.—topography, climate, and the social history of the region. 


LABORERS’ QUARTERS IN THE Cuiriqui LAND Company Division 


During the past year we have continued the same energetic anti-malaria 
measures; and have established certain routines that have accomplished gratify- 
ing results, and which I wish to outline simply as a supplement to the plan and 
measures described by our former Inspector, Mr. Maltsberger. 

Anti-larval measures, and treatment of carriers apprehended by blood sur- 
veys, still continue to be the basis of our control program. This year we have 
devoted particular attention to the education of the inhabitants. We learned 
to realize that, without active cooperation on the part of the people, the work 
is only partially successful; and that it is a matter of time, effort and patience 
before the masses can be made to understand the benefits of such a campaign. 
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We take the opportunity, when gathering the people for our malaria surveys, 
to give short talks and explain in the simplest manner the ill effects of malaria 
infection and how to prevent and cure the infection. Pamphlets dealing with 
the subject of malaria are distributed to the better educated people. Field dis- 
pensers and sanitary men are instructed to explain to the people, in a practical 
way, the reason for sanitary work and why they should take the quinine when- 
ever it is prescribed. It is gratifying to say that the people are beginning to 
realize the importance of the Company’s effort to free them from malaria. 
From 1928 to 1930, long range. larval destruction was carried out in the vicin- 
ity of the towns and camps. In April, 1931, Mr. Carleton Hale, General 
Sanitary Inspector, arrived in the division and recommended that we should 
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Company Division 


discontinue treating extensive areas not in the immediate neighborhood of 
habitations. He proposed a maximum of no more than 500 yards from towns 
or camps, and recommended that we concentrate our attention on anti-larval 
measures in the vicinity of the camps. This change has proved quite successful. 
Many small breeding places were neglected or overlooked before this change, 
owing to the fact that much time was spent treating breeding places too distant 
from the labor camps. We have prepared a general map of the Division, indi- 
cating the towns, labor camps, creeks or rivers, lagoons and canals. This map 
shows all the larger potential breeding places, which are now under control. 
The Sanitary Inspector and his gang work constantly for eight hours a day. He 
makes thorough examinations of the various places indicated on the map; and 
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also inspects the districts as a whole, in order to discover any additional actual 
or potential breeding foci not previously recorded. The location of breeding 
places varies considerably, of course, during the change from the dry to the 
rainy season and vice versa. Our personnel consists of a Sanitary Inspector and 
two men who follow him and carry the anti-larval material. All three men are 
well trained in recognizing anopheline larvae. 

The sanitary gang inspects all potential breeding places twice a week, but 
treats only those which are actually breeding. The Inspector writes a report 
at the end of the week, detailing the places where breeding was found and how 
they were treated, and making recommendations for general clearing around 
camps and any other measures which are considered of importance to improve 
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sanitation. Copies of his report are sent to the Division Manager, Medical 
Superintendent, Division Engineers, and Superintendent of Agriculture; and 
essential sanitary measures are given prompt attention. All sanitary work is 
under direct control of the Medical Department, and is checked up by semi- 
monthly inspections of the Medical Superintendent. 

Anti-larval Measures.—Paris green has proven most efficient. Most of our 
places are overgrown with vegetation, and are ideal for the use of Paris green. 
The mixture of 1 part of Paris green to 100 parts of sawdust and sand, which 
had been spread by hand, was discontinued by Mr. Hale on his last visit; and 
he substituted a mixture of 3 parts of Paris green to 100 parts of lime, to be 
spread by dust blowers (Italian type). This new mixture is finer and lighter; 
it gives an even distribution, and is easy to apply under the weeds; and has much 
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greater larvicidal power. Petrolization of areas suitable for oil treatment is 
also accomplished by sprays; but there can be no question that the distribution 
of Paris green mixture by dust blowers is more effective and economical. 

Malaria Surveys.—These are very important measures in our malaria control. 
The Port and all labor camps in the farms are systematically surveyed four times 
during the year. The thick film method is used. The overseer of a farm is 
notified one day ahead, so that he can have his people ready. He knows the 
working population of his district, including the members of the families of 
laborers; and we prepare sufficient slides for blood smears, according to his 
estimations. 


INSPECTION FoR Mosquito LARVAE, AND APPLICATION OF PARIS GREEN 


Practically 86% of the total population of the Division (around 4000) submit 
to blood tests four times a year. Three days after a survey, we know the num- 
ber of infected people. Treatment of positives for a period of two weeks is then 
started by the local Dispenser, who sees that the people take their quinine and 
Plasmochin. The Sanitary Inspector checks the Dispenser, to see that treat- 
ment is properly carried out. The population of this Division is at present very 
stable; and this enables us to obtain more accurate knowledge of the percentage 
of infection and to treat more effectively those found to be infected. 

Malaria control measures have reduced the incidence of malaria in this Divi- 
sion from 58.8% at the time that the development of the Chiriqui Land Com- 
pany began in 1928, to about 8.6% in 1931. 

The following table shows statistical data on malaria, dating from 1929 when 
the hospital was organized. 
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1929 1930 1931 
Emp. Non-emp. Emp. Non-emp. Emp. Non-emp. 


A. Hospital admissions: 


Estivo-autumnal. .... . 317 58 226 50 64 25 
Tertian . cg 0) AROMAT 1338 19 236 48 89 35 
CHigvpanae eau ee see ce — — 1 — — — 
Mixed: 0/20 Wak Rial eine — 1 1 1 weoeic a 
Cetin len oS eet OAT) a3 RON 24 6 62 5 Aid 2 
Cacheziay: 5-7 gee 5 —— 4 — 1 — 
Hemoglobinuric fever ... 14 2 23 4 11 2 
COLES aia Shae Pap ay By 493 86 553 =—-:108 178 66 

B. Census of population. . .. . SO TUsy 7 DUT o409 1 IZ16% 4 2158° 1571 
C. Admission rate per 1000 ... 188 115 162 ° 89 82 42 
De Pesta rate per 1000 . 7° Leal hopes EY) ote eo 1.4 6 


The following chart shows the results of the divisional survey completed 
August 13th, 1931. The total percentage of positives was about 9.5%, as 
compared with approximately 12% in 1930. 


Number Posi- Percent- 
Place Examined tives age 
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Careful study of two previous surveys in 1931 shows that at least 17% of the 
people who were found to be malaria carriers during those surveys are still 
positive, in spite of the fact that they received treatment for two weeks and the 
treatment was well supervised. The same thing holds true with hospital ad- 
missions, as frequently the same patients are admitted two or three times a year 
for malaria. As Dr. H. C. Clark has stated, it is difficult to harmonize the 
malaria parasite index in a community with the mosquito index of infection; 

‘and one is led to believe that new malarial infections form but a small part of 
the community index, and that most of the incidence is due to chronic cases 
and relapses. 

As I stated before, our population is at present very stable, and accessible to 
extended periods of treatment; and, in consequence, it is hoped that the inci- 
dence of malaria in this Division will continue to decrease gradually. 
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MALARIA CONTROL MEASURES IN 1931 
J. C. McDantgt, Technician 


Tela Railroad Company Hospital 
Tela, Honduras 


It has been a long accepted fact that malaria constitutes a serious and constant 
menace to the health and progress of communities located in areas where the 
infection is endemic; and it must also be realized that no methods, regardless of 
cost and effort, have proved entirely successful in eradicating this disease in 
those extensive endemic areas where natural conditions throughout the year are 
suitable for the continuous propagation of Anopheles mosquitoes. While effi- 
cient sanitary control is the most effective means of eradication known at pres- 
ent; such measures could never be carried out successfully over the vast tropical 
plantation areas with which we have to deal, without incurring expenditures 
which are prohibitive. 

From our earliest operations, we have utilized some system of sanitary control 
in our various Divisions; but it was entirely inadequate to meet the urgent de- 
mand for satisfactory control measures at a moderate cost. Consequently, in 
our efforts to effect a control that would materially reduce sickness, and increase 
labor efficiency and earning power, we have adopted the plan of making routine 
blood examinations of all inhabitants in camps and treating all those found 
positive for malaria. In the following table we have inserted data on the mala- 
ria rates which were prevalent in the Tela Division a few years ago, as recorded 
during blood surveys made at that time; and, for the purpose of comparison, 
have shown in the last column the rates of infection in corresponding camps as 
revealed by the surveys made during 1931: 


Data Regarding Initial Surveys in 1923, 1924 and 1925 Last Suryey—1931 


Date of People No. Percentage Percentage 
Farm Survey Examined Positive Positive Positive 
P.Arturo’. tte los Ty 70 63.0 2.2 
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DL wee | ieee . §-18-25 81 42 51.8 i320) 
[sit bon Aled ian ict dei cL eel 68 30 44.1 9.7 
200). tee ea ae 105 30 28.5 Farm abandoned 
2... 7, a ea 67 20 29.8 v “ 
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Data Regarding Initial Surveys in 1923, 1924 and 1925 


Last Survey—1931 
No. of ; 


Date of People No. Percentage Percentage 

Farm Survey Examined Positive Positive Positive 
EN yg es oo) 51 17 33.3 19,3 
Bagi Sakicecutt & lt Crane 22 6 27.2 0 
Olle (ener et ee De BH oD 36 18 50.0 13.) 
QrSeta 2 yy, 5-18-25 35 11 31.4 Ch 
Be yVista> Seas +) 6-08=25 122 42 34.4 3.3 
Las Flores .. . 7-12-25 52 17 oa. G all 
N. Chino... . 6— 8-25 ts 22 30.0 3.3 
Los Indios ... 6-— 8-25 54 11 20.3 5.6 
P. Blancos: .-... .6— 8-25 66 17 25.7 5.3 
Urraco. . . .,. 6- 9-25 40 9 22.5 2:0 


A comparison of the percentage found positive at-the time of the initial survey 
(fifth column), with the percentage positive at the time of the last survey in 
1931 (sixth column), will give some idea of the progress made in our campaign 
against malaria. 

We have found that the surveys and the treatment of the individuals found 
positive can be carried out on a large scale in conjunction with the daily routine 
work—systematic effort, efficient cooperation, and hard work being the essen- 
tials for success. A rapid worker can collect from 500 to 800 thick films in one 
day; and the only assistance necessary is to have someone record the names of 
the subjects as the bloods are taken and to give the films a corresponding serial 
number. ‘Thick films should be used exclusively. 

In routine examinations of thick films we endeavor to cover an average of 
approximately 75 fields before a slide is considered to be negative. It is esti- 
mated that one parasite to every 100,000 red cells is necessary to produce symp- 
toms of malaria. A properly prepared thick film should show about 75 white 
cells per field. Consequently, in looking at 75 fields we have covered approxi- 
mately one millimeter of blood or fifty times the amount necessary to reveal 
' parasites at the ratio of 1 to 100,000 red cells. 

If a camp or unit shows a positive rate of more than 10%, an effort is made to 
conduct another complete survey of it within eight to ten days after the termi- 
nation of the routine treatment of those individuals whose blood was found 
positive in the preceding survey. ‘This serves the double purpose of determining 
the results of treatment and of detecting any new cases which may have de- 
veloped. The results of treatment have been uniformly successful—in only two 
instances have I found individuals remaining positive after they had presum- 
ably received the prescribed treatment,* and in those cases it was questionable 
whether or not they had actually taken the medicine supposedly administered 
to them by the Overseer. 


* After the examinations of all the blood specimens collected during a survey are completed, a 
list of the positives is sent to each camp with medicines sufficient for six days treatment of each 
infected individual. One plasmochin compound tablet and ten grains of quinine, twice a day, is 
administered personally by the overseer, foreman or other responsible person; and, after the period 
has expired, a report is sent to the Hospital signifying that to his personal knowledge all have re- 
ae the full course of treatment or stating the reasons why any have failed to receive the prescribed 
medicine. 
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SUMMARY 


The more salient features connected with our surveys and the methods of 
treatment may be briefly enumerated: 

1. During the year 1930, we made 41 surveys throughout the Division; while we 
made 142 surveys during 1931. Cases of malaria admitted to the Hospital in 1930, 
from areas covered by the surveys of that year, numbered 690; while the cases ad- 
mitted in 1931, from the areas covered by the surveys of 1930, totaled only 345. The 
number of individuals residing in those areas were approximately the same during 
the two pertods—1930 and 1931, respectively. 

2. This work can be carried out, on a large scale, at nominal cost. 

3. Sporadic outbursts, such as often occur in flooded areas, can be oreo 
controlled. 

4. Hospitalization can be materially reduced. 

5. Malaria control is essential to the health of communities in districts where the 
disease 1s endemic; and inevitably results in improving camp conditions, which is a 
factor in stabilizing working forces. 


ANOPHELES MOSQUITO CONTROL 


CARLETON HALE 
General Sanitary Inspector 


Medical Department, United Fruit Company 
New York, N. Y. 


How far can the anopheles mosquito fly? What results are obtained by de- 
stroying their breeding places near to the living quarters, when outside of this 
short radius of control there are more breeding places? These are the questions - 
which are most frequently asked of a Sanitary Inspector in the various Divisions 
of the United Fruit Company. 

The answer to the first query is: ‘‘Nobody really knows.’’ Many experi- 
ments have been made to determine the flight of anopheline mosquitoes; and 
stained mosquitoes have been recovered more than a mile from the place where 
they were released. 

It is difficult to give an answer to the second question. ‘The dragon fly and 
its phantom larva consume both the larva and the adult mosquito. The top- 
feeding minnow is capable of eating vast numbers of larvae in a short period. 
The wonderful results obtained by the United Fruit Company in its short range 
mosquito control work tend to justify our belief that the natural enemies of the 
mosquito, such as dragon flies, bats, birds, and lizards, do not permit large 
numbers of mosquitoes to travel any great distance from their breeding places. 
The female anopheles, if she can get a blood meal nearby, is not inclined to fly 
very far from her breeding place; and it is often observed that mosquitoes will 
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abound in a pasture where cattle are confined while, at the same time, they will 
be very scarce in a nearby camp or town. It is mathematically certain that, 
the larger the area subjected to mosquito-control work, the fewer will be the 
number of: mosquitoes found in the center of said area. It must be taken for 
granted that the mosquitoes which are breeding nearest to living quarters will 
stand the best chance of attacking the occupants, while those with the longest 
distance to travel stand the least chance of surviving the perils which must be 
encountered during their extended flight. Ants from an ant-nest which is ten 
feet from a house have a better chance of entering that house, if they seek to do 
so, than do those from a nest which is one hundred feet distant. This reasoning 
can be applied to mosquitoes as well as to ants. 


Factors IN MALARIA CONTROL WORK 


Many and diverse factors enter into malaria control work. The best authori- 
ties seem to think that the males exceed the females in a hatch; and, as the fe- 
male is the one to be feared, we are fortunate that she represents the smaller 
proportion of the hatch. The problem of malaria control in the properties of 
the United Fruit Company is a much more difficult one than it is in the tem- 
perate zone. In a temperate climate, by commencing work at the proper time, 
it is not very difficult to keep the mosquito-breeding level very low. 

In the tropical climates of the properties of the United Fruit Company we have 
breeding for practically the entire year. Heavy, continual downpours will wash 
out the larvae in streams and certain drains; while, on the other hand, these 
same rains will cause depressions of all sorts to become saturated, and pools of 
water will remain longer than when we have only light showers. Under such 
conditions, some of our worst breeding areas are found in corrals and pastures 
around labor quarters. Drains which are not functioning properly, and railway 
borrow pits, are then prolific breeding grounds. In the dry season, rivers may 
become sluggish; and breeding will then occur in the vegetation along their 
edges, in little pockets in the bends of the river, between rocks or pebbles, and 
among floatage of all kinds. Lagoons and swamps become shallow, and fill 
with vegetation; and are good breeding areas for mosquitoes, as fish can no 
longer penetrate among the dense growths. 

Where irrigation is utilized in banana cultivation during the dry season, we 
can expect breeding, unless the water in the canals flows very swiftly or the 
canals are cement-lined and kept free of vegetation; as mosquitoes will breed 
prolifically along the edges of a slow-flowing canal when the vegetation is dense. 
Drainage ditches and borrow pits along the sides of irrigation canals are always 
prolific breeding-places, due to the seepage water found in them. In the rainy 
season, when the irrigation water is turned off from the canals, they collect rain 
water in shallow pools; and then are generally worse sources of breeding than 
in the dry season. The ditches and borrow pits, which in the dry season held 
seepage water from the canal, now hold rain water. 
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‘CHANGEABLE CONDITIONS ENCOUNTERED 


It can be seen, from the description given above, that malaria control is not 
a seasonal problem under such conditions; and yet it is a very interesting one. 
We figure on a certain month being rainy, as it has been in the past; but we may 
have a year in which it is very dry—and vice versa. Places that have always 
been ideal breeding grounds for anopheles will suddenly show no breeding; and 
then, again, a place where larvae have never been found will show breeding. 

There are certain streams and other areas where breeding is seldom found; 
and this may be due, perhaps, to certain chemicals in the water or to a lack of 
food that the larvae require. The Local Sanitary Inspector gets to know these 
areas, and will remark: “I seldom find breeding here.’’ However, no chances 
are taken; and all potential breeding areas are dusted or oiled. 

There are other spots that are always certain to have breeding. Such places 
should receive more attention than those which show infrequent breeding. 
Sometimes an Inspector will report that he can see no reduction in the amount 
of breeding in a certain area—it will then be suggested to him that he go over 
the area twice as often as usual, until he gets it controlled; as perhaps too long a 
time has been elapsing between dustings. He should also see that his proportion 
of Paris green to diluent is right and properly mixed. ‘There is always a cause 
for such conditions; and, when the remedy is found, breeding will be controlled. 

Some places, where certain vegetation is found, rarely have breeding; and 
attempts have been made to transfer such vegetation to other places. However, 
this has not met with much success. It is probable that the principal reason 
for failure in such instances is that exactly the same conditions do not obtain 
as existed where the vegetation was taken from. 


GENERAL MALARIA ContTRoL MEASURES 


In the anti-malarial work on the United Fruit Company’s properties, we have 
to consider our work from the viewpoint of a business concern that must com- 
pare costs with results obtained. By reducing malaria, we increase labor effi- 
ciency and production; and consequently effect economy. 

The labor forces of the United Fruit Company, who are well housed, regularly 
paid, and fairly stable, lend themselves to a definite campaign against the 
gametocyte carriers. It is impossible to prevent all anopheline breeding in the 
immense areas with which we have to deal; and to cure all carriers of gameto- | 
cytes would be a stupendous task. To reduce the percentage of anopheline 
breeding, and not reduce the number of gametocyte carriers, does not give 
results; and it is equally futile to reduce the percentage of carriers of gametocytes 
and not reduce the anopheline breeding. It is therefore a mathematical propo- 
sition—we must reduce the breeding of anopheles as much as possible; and, at 
the same time, treat with plasmochin and quinine all individuals found positive 
for malarial parasites so as to reduce the percentage of gametocyte carriers In a 
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given area. ‘This is the practice followed in the various Divisions of the United 
Fruit Company; and it is producing good results. 

Fish abound in most of the bodies of water around labor camps; and they 
represent one of the most economical methods for the prevention of breeding. 
Such bodies of water, when their edges are kept free from vegetation and from 
all kinds of floatage so as to permit the fish to feed right up to the banks, are 
comparatively free from breeding; but, unfortunately, we have innumerable 
large areas where the cost involved in keeping the edges clean would be excessive. 
Most of our control of anopheles breeding is accomplished by the use of Paris 
green. 


Usk or PARIS GREEN 


Until about a year ago, practically all dusting with Paris green mixtures was 
done by hand. There were several reasons why knapsack dusters were not 
used. One was the difficulty encountered in getting suitable dust in the various 
Divisions to be mixed with the Paris green, so that the dusters would operate in a 
satisfactory manner. Unless the dust was very fine, it clogged the screener in 
the type of duster which we were attempting to use. 


UsrE or DILUENTS OBTAINABLE LOCALLY 


Various diluents were mixed with the Paris green which, at that period, was 
used in the ratio of one part of Paris green to ninety-nine parts of diluent. Some 
of the diluents used were: unslaked lime, road-dust, saw-dust, ashes, sand, and 
a silt-like dust obtained from certain salt marshes which had dried up after they 
had been free from exposure to high tides for a long time. Efforts were made 
to collect road dust in some of the Divisions; but this was not very successful—a 
long, dry spell was needed, and the dust had to be obtained from a road which was 
used extensively so that it would be thoroughly pulverized; and comparatively 
few such places existed in our Divisions. As I recall, the only place where we 
were assured of a plentiful supply of fine road-dust was in Jamaica, near a sugar- 
cane mill, where hundreds of carts, mules and oxen kept the roadway in clouds 
of dust. In one Division (Tela, Honduras), where a saw-mill was operated con- 
tinually, there was an abundance of saw-dust which we were able to use exclusively 
there after it had been passed through an 18-mesh wire screen; and this was 
fortunate, as road-dust was unobtainable in that locality. In another Division 
(Guatemala) saw-dust was also used; but there we were not so fortunate in 
having a large supply readily accessible, and had to supplement our local supply 
by obtaining additional quantities from Guatemala City, where it was obtainable 
at a very low price and was transported by the International Railway without 
charge—furthermore, it was derived from cedar logs, and consequently was so 
fine that it required no screening. In Castilla (Honduras), we were able to 
operate with the small amount of saw-dust obtained from the shops of the Con- 
struction Department, supplemented by dust collected under houses and in 
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corrals during the dry season. In the Banes Division (Cuba), silt collected 
from salt marshes, combined with equal parts of ashes and saw-dust, was used. 
In the Preston Division (Cuba), lime obtained from the Company’s lime kiln 
was mixed with saw-dust and ashes; and silt from a dried up salt marsh was also 
used in the combination. In Colombia, a fine road dust was used; but it was 
not fine enough for the dusters. Costa Rica was using a fine sand obtained from 
the beach. All of the mixtures mentioned were fairly satisfactory. The men 
carried the material in small, canvas sacks. 


DitvEeNts Usrep sat PRESENT 


It was ascertained finally that soapstone and limestone dusts, and slaked lime, 
could be obtained at prices that permitted their use in our various Divisions. 
Soapstone, limestone, slaked lime, and Paris green will all pass through a three 
hundred mesh wire screen. ‘This uniform fineness of the ingredients insures a 
perfect blending of the Paris green and its diluent, and facilitates the use of 
blowers. (Such was not the case, when sand, saw-dust, and coarse road-dust 
were utilized and the dusting was done by hand. A grain of sand or a particle 
of saw-dust would have many particles or grains of Paris green clinging to them; 
and the grains or particles of the diluents, bemg much larger than the grains 
of Paris green, did not permit of -a perfect blend and resulted in a considerable 
waste of Paris green.) 

As an example of the saving effected by using mechanical dusters, I may men- 
tion the Costa Rica Division. When I first inspected conditions there, sand 
was being used as a diluent. During the year 1930, about 265,000 pounds of 
sand were used in the work; and 2,010 pounds of Paris green were needed to mix 
with the sand. It was aslow and costly operation to transport this sand through- 
out the Division to the various places where it was required. Many containers 
were used to carry it; and it necessitated considerable effort to get it placed 
where it was needed. ‘To mix this large quantity took time; and the men could 
carry only a small amount on account of its weight. When it was distributed 
by hand, it covered only a small area compared to dust distributed from a duster. 
Mechanical dusters were introduced, and Paris green mixed with limestone and 
slaked lime was used in them; and, by using dusters, the same area can now be 
covered with one-tenth of the amount of Paris green (although we used 3% of 
Paris green, as compared with 1% when sand was used) and one-fortieth the 
amount of diluent required formerly. Now, instead of continually shipping 
materials out to the various farms and collecting empty containers, the small 
amount required in the dusters is carried in two or three small cans on the car 
of the sanitary gang and is used as required. 

In the Chiriqui Land Company Division (Panama), the use of mechanical 
dusters has reduced the amount of Paris green to one-tenth of that consumed 
formerly; and the labor force has been reduced fifty per cent. With the dusters, 
3% instead of 1% of Paris green is used; and in this Division slaked lime is used 
as a diluent, instead of limestone or soapstone, as there was a quantity on hand. 
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When the supply of lime is exhausted, we shall use limestone or soapstone; and 
this will enable us to determine the relative quantities used and the difference 
in cost of the two diluents. 

In Castilla and Puerto Cortes (Honduras), and in Guatemala, soapstone dust 
is now used; and, in Tela, limestone dust is utilized. 


Costs AND QUANTITIES OF PARIS GREEN DiLUENTS Now UsrEp 


The average cost of slaked lime delivered in the different Divisions is two 
cents a pound. ‘The prices on the limestone and soapstone average from one 
cent to one and three-quarters cents a pound—this difference is due mostly to 
the varying freight rates and customs duties. Slaked lime costs slightly more; 
and, as it is lighter than soapstone or limestone, is ejected faster from the dusters 
and therefore is consumed more rapidly. At the present time, I am unable to 
give comparative figures on the working cost of slaked lime and of limestone and 
soapstone. 

All of our calculations for percentage mixtures are based on bulk and not on 
weight. A “3% mixture of Paris green” means three parts of Paris green to 
ninety-seven parts of dust. The mistake is often made of saying ‘‘three pounds 
of Paris green and ninety-seven pounds of diluent. This is plainly wrong, as 
not all diluents weigh the same as Paris green. For example, a measure holding 
three pounds of Paris green will hold only about one pound of lime. 

Prior to 1931, our mixtures contained one part of Paris green and ninety- 
nine parts of the diluent. The higher the percentage of Paris green, the more 
rapidly will the mixture kill larvae. As a material reduction in our Paris green 
consumption had been effected by using dusters; it was decided to increase the 
Paris green percentage in the dust mixture, and to thereby increase its lethal 
power while still using relatively little Paris green as compared to the amount re- 
quired when dusting was done by hand. One manufacturer of Paris green 
recommends ten per cent of Paris green and ninety per cent of the diluent; and, 
although such a mixture is expensive, it does increase the killing power of the 
mixture over a given period of time. 

Several brands of Paris green have been used in the different Divisions of the 
United Fruit Company. The one which has given us the best results is of 
standardized, reliable manufacture; is guaranteed to contain fifty per cent of 
arsenic; and is dark green in color. Other brands are lighter in color; do not kill 
so quickly; and are not entirely satisfactory. Men who have had sufficient ex- 
perience in the work of dusting, notice when a Paris green mixture is only par- 
tially effective and advise the Local Inspector accordingly. Anophelex, a special 
brand of Paris green, was tried; but our experiments with it gave no better results 
than were obtained with a standard brand of Paris green. 


PRECAUTIONS EXERCISED TO Avorp ARSENICAL POISONING 


During the period when dusting was done by hand, one or more of the individ- 
uals who handled the material in each Division suffered at some time or other 
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from arsenical dermatitis, which occurred most frequently on the hands and 
arms, back of the neck, and around the groins and scrotum. Some men were 
more susceptible to the effects of Paris green than others; and, as a rule, those 
who continued with the work for any length of time seemed to get used to it and 
became more or less immune. The use of mechanical dusters prevents this; 
although one regrettable instance of internal poisoning occurred in the Costa 
Rican Division during 1931, soon after the change was made from hand distri- 
bution of Paris green to the use of dusters. The only manner in which it seems 
possible for this accident to have happened is that, having become accustomed 
to the use of sand which is heavy and flew very little while it was being mixed, 
they did not take into consideration the extreme lightness of the soapstone and 
slaked lime mixture, and inhaled the light dust mixture while emptying the 
mixer. When at work in the field, the men are trained to walk to windward of 
the area that is being dusted. While all the men are advised to cover their 
noses and mouths when they are mixing Paris green; very few do so, as they 
become experienced in the work and avoid inhaling the dust. 


Use oF MECHANICAL DUSTERS 


Three types of mechanical dusters are being used at present in our work; all 
of which are activated by bellows. 

The ‘“‘American Beauty” is used in Colombia. The container of this duster 
is cylindrical, and the dust in the container is stirred by a fan-shaped force feeder. 
Its blower is moved by a system of gears. It works well; but is rather heavy 
and complicated, although I understand that there is a more recent model with 
fewer parts than the ones we are using. 

In three other Divisions—Costa Rica, Tela and Castilla—we are experiment- 
ing with the “Chipman” duster. It is rather heavy (weighing 21 pounds when 
empty); but has a canvas support for the back, which is very convenient. The 
double-acting bellows give a continuous blast of dust. It has no screener, as 
have the two other types with which we have had experience. This prevents any 
clogging of the feed line. 

Both the “Chipman” and the ‘American Beauty”? dusters are heavy and 
rather bulky for our work, and occupy too much room on the small railroad motor 
cars used in our work in the different Divisions. 

The other type of duster which we have used is manufactured in Italy; and in 
Guatemala, Puerto Cortes, Almirante and Chiriqui it is used exclusively. Some 
are in use also in Tela, Castilla, and Costa Rica, where we are experimenting 
with the “Chipman” duster. The Italian duster is light; and occupies only 
about half the space of the other types mentioned. It holds about as much 
dust as a man can conveniently carry; is much cheaper than the others; and is 
easier to repair, although the question of repairs is a minor matter as there are 
well-equipped mechanical departments in the various Divisions where they can 
make any repairs required. 
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SANITARY PERSONNEL 


It is very difficult to obtain good men for malaria-control work; and this 
statement applies to Local Sanitary Inspectors as well as to the actual laborers. 
They must be well trained and interested in the work, or they will never become 
proficient. It is a special kind of work; and those who become interested in it 
and remain with the sanitary force seem to take a pride in their work, even though 
the work is hard and somewhat monotonous. In many of the Divisions, the 
men pass much of their time away from their home base at night; they are often 
wet all day and have no dry clothes for the night; they have no regular place to 
sleep, and do not get as good and nourishing food as they would get at home; 
and occasionally they are caught by heavy rains, miles from home, and if any- 
thing happens to their motor cars they may be compelled to spend all night in 
the woods out on the railroad line. To stand this type of work, the men must 
be physically fit and like the work; and they must realize that it is a task which 
must be accomplished at all costs. The average layman does not realize that 
mosquito-control work requires constant and conscientious work, and that a 
poor class of laborer cannot be used in this work. Unless the laborer is reliable 
and dependable, dangerous breeding places will be overlooked and disregarded; 
and malaria control work must be done in a whole-hearted manner, or the results 
will be unsatisfactory or entirely useless. 


WHITEWASHING LABORERS’ QUARTERS 


In some of. our Divisions, it is the practice to whitewash the inside of the 
laborers’ quarters. Mosquitoes prefer to rest in dark corners, under beds, and 
upon clothes which are hanging on the walls. With whitewashed walls, there 
is less probability of mosquitoes resting upon them than if the walls are dirty 
and dark. For the best results, walls should be whitewashed twice a year. By 
using a spray pump to apply the whitewash, the work can be done very cheaply. — 
One coat to a standard-sized room in a labor barracks should not cost over sev- 
enty-five cents. One of the best formulae for whitewash is that used by the 
United States Government on forts and lighthouses, and is made as follows: 

Half a bushel of unslaked lime, slaked in warm water and covered during 
the process to keep the steam from escaping. 

Strain the liquid through a fine sieve or strainer. 

Add a peck of salt which has been well dissolved previously in warm water; 
three pounds of ground rice, boiled to thin paste and stirred into the mixture 
while boiling hot; half a pound of powdered Spanish whiting; and a pound of 
glue which has been previously dissolved over a slow fire. 

Add five gallons of hot water to the mixture. 

Stir well; and let it stand for a few days, protected by a cover to keep it free 
from dirt. 

The mixture should be strained carefully before it is used; and applied with a 
Deming spray pump. It should be sprayed on while hot. A poor job of white- 
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washing is a waste of money; but a coat applied in a proper manner is very 
serviceable. 


CLEANLINESS AROUND HABITATIONS 


Care should be exercised to prevent old cans, pans, bottles, and other classes of 
old and discarded receptacles that will hold water, from accumulating in the 
vicinity of living quarters. Unnecessary vegetation near dwellings should be 
cut down, to prevent mosquitoes from using the shade as resting places during the 
day. Attention which may be given to keeping quarters and grounds clean in 
the camps of laborers will produce gratifying results, as the laborers will be more 
contented and healthier. 


SPRAYING QUARTERS 


In two of the Company’s Divisions (Tela and Castilla) systematic killing of 
mosquitoes in laborers’ quarters was carried out for two years. This was done 
with hand sprays; and various insecticides were used. The same men who did 
the dusting and oiling were employed in this work; and the work was done in an 
excellent manner. It was rather slow work, if it were handled properly; as the 
men sprayed the corners of the rooms, and looked into all mosquito nets and 
killed the mosquitoes found in them. As many as fifty anopheles have been 
found and killed in a net occupied by someone the previous night. There is no 
doubt but that this procedure lowers the mosquito index in camps; and many 
infected anopheles are destroyed in this manner. The men became adept at 
discovering the mosquitoes on the walls and elsewhere, even though this was 
difficult in many rooms where the walls were dark and smoky. Only conscien- 
tious, polite and diplomatic men could be used in this work. They must be 
conscientious, as it is impossible for the Inspector to be present in every room 
in order to see that the work is done properly; and they must be polite and dip- 
lomatic, as many people at first resented having their rooms inspected and 
sprayed, and time and patience were required before the occupants could see the 
advantages which they derived from such work. That it was possible to carry 
on work of this character in those Divisions for such an extended period and 
with so little trouble, speaks well for the personality and capabilities of the Local 
Inspectors and the men working under them. In the Tela Division it was dis- 
continued as the result of reductions in the sanitary personnel; and in Castilla 
it was considered advisable to have the limited number of employees assigned 
to sanitation devote a greater portion of their time to the destruction of breed- 
ing areas. To spray a room effectively, it should be closed tightly and left closed 
for a few minutes after the spraying is finished; but in our Divisions this pro- 
cedure would involve too much time and be too expensive, and would also arouse 
more strenuous objections on the part of the occupants. Furthermore, even 
this method will not give perfect results unless the rooms are ceiled. 
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PRaAcTICAL MEASURES FOR MALARIA CONTROL 


Under favorable conditions, the destruction of mosquitoes in the rooms is a 
helpful measure in malaria control work. If the rooms are ceiled and have 
screened doors and windows, and if the tenants are taught to use a spray to kill 
any mosquitoes which may be found inside, very few cases of malaria should 
develop; but, with the open type of barracks, I do not believe that the results 
obtained by such measures justify the expenditures. It is better policy to direct 
our efforts to the elimination of accumulations of water around living quarters. 
Where this is not practicable, on account of the expense involved, weekly appli- 
cations of Paris green or oil should be made to all temporary or permanent sheets 
of water within a five-hundred foot radius of dwellings. The most dangerous 
anopheles breeding-places with which we have to contend in all Divisions are 
shallow deposits of water in corrals, yards, canals, drains, borrow pits and other 
shallow depressions containing water which is sufficiently warmed by the sun’s 
rays. 

To the average person a mosquito is a mosquito, irrespective of whether it is a 
malaria carrier or not. The Local Sanitary Inspector may hear considerable 
adverse criticism of his work when a town or camp is infested with culex mos- 
quitoes, even though his efforts to destroy the anopheles mosquitoes in that lo- 
cality may be very good and the breeding of anopheles in that area may be almost 
nil. In such instances, it may be advisable to use oil to destroy all kinds of mos- 
quitoes in order to keep the people contented; but, as one pound of Paris green 
costing about twenty-five cents will accomplish as good results in killing anoph- 
eles as five dollars worth of oil, it cannot be considered economical or very 
good policy to use oil except in certain cases and under special conditions. The 
drainage done to improve banana lands has been of great assistance in reducing 
anopheline breeding areas near labor camps. By means of so-called ‘‘dragline’’ 
canals, much land covered formerly with sun-warmed waters and suitable for 
the breeding of anopheles mosquitoes has been dried up. Where the cost is not 
excessive, the permanent filling, draining, or leveling of mosquito-breeding areas 
is the best means of eradicating malaria. 

Whenever possible, an educational program is of great benefit—especially if 
it reaches the children as well as the adults. It was formerly very difficult to 
get the laboring element to take quinine; while it is now exceptional to find 
anyone with fever who will refuse to take it. This change of attitude has re- 
sulted from conscientious and persistent efforts on the part of the dispensers and 
the personnel in charge of labor units; and, through their insistence that the 
medicine must be taken and their explanations as to the reasons for taking it, 
the laborers and their families have at last recognized the advantages to be 
derived from the administration of quinine and plasmochin and from sanitation. 


108 UNITED FRUIT COMPANY 


CONGENITAL MALARIA—A CASE REPORT 
EK. THONNARD-NEUMANN, M.D. 
United Fruit Company Hospital 
Santa Marta, Colombia 


A 19-year-old Colombian woman, of the Spanish-Indian type, was admitted to 
the hospital with fever on the afternoon of June 19, 1931. She said that she had 
suffered frequently from similar fever attacks. This time she had been ill with 
fever, chills, headache, and vomiting for the past 11 days. She had taken no 
quinine. Being pregnant for the first time, she became alarmed when she 
noticed that in the mornings she was having recurring backaches, and pains in 
the lower abdomen. The fetal movements, which had been stronger than usual 
on the morning of admission, had subsided in the afternoon after the train ride to 
the hospital. 

The physical examination showed her to be a well built and fairly well nour- 
ished young woman. The temperature was 105°F. A general enlargement of 
the lymph glands and edema of the legs were noticed. While the lungs and heart 
were normal, the liver and spleen could be palpated about three fingers below the 
costal margins. The fundus of the uterus stood midway between the umbilicus 
and the costal margin. Labor pains occurred about every five minutes. The 
fetal heart sounds could be heard feebly between the, symphysis and the umbili- 
cus. Their rate was 160 per minute. A clinical diagnosis of malaria and threat- 
ened premature partus was made. 

Rupture of the membranes occurred about an hour after admission. The 
patient received intramuscularly two injections of quinine 73 grains each, during 
the night; and, 10 hours after admission, I delivered her of a male child in breech 
presentation. The child was small (1.5 lbs.) and asphyctic; but breathing set in 
after 5 minutes resuscitation. While I cut and tied the cord, I secured a drop of 
blood from it. The placenta was delivered 25 minutes later, with the help of a 
gentle Credé. It was complete, and was macroscopically normal except for an 
unusually deep brown color of its maternal surface. After removing the blood 
clots, some crushed material of the placenta was obtained for microscopical 
examination. Three hours after delivery, a drop of blood was taken from the 
child’s ear lobe. 

The laboratory examination revealed numerous rings and gametes of estivo- 
autumnal malaria in the peripheral blood of the mother, sporulating forms of 
estivo-autumnal in the placenta, and estivo-autumnal rings in the blood from 
the umbilical vein (1 or 2 in each field of vision); and also a few small ring forms 
in the child’s peripheral blood. Daily examinations of the child’s blood showed 
constantly a few small estivo-autumnal rings until the eighth day, when the 
blood became negative. There was some fever on the third and the fourth days. 
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While the spleen could not be palpated, the liver was felt about one finger below 
the costal margin. The child died on the tenth day, after his blood had been free 
from parasites for two days. 

Post mortem findings:—In a partial autopsy, which could not: be obtained 
until ten hours after death, we removed pieces from the liver, from the slate- 
colored and slightly enlarged spleen, and from a rib. Crushed material from 
these was examined immediately; and malarial pigment was encountered in the 
spleen and the liver, as well as a few ring forms of parasites in the latter. Dr. 
H. C. Clark, Panama, who examined sections from these organs, reported the 
finding of clumped (malaria) pigment in them. 


COMMENTS 


We have reported this case on account of the very small number of definitely 
proved cases of congenital malaria recorded in the English and American literature. 
Though H. C. Clark (Jour. Exper. Med. 4:427, 1915) found, among 400 placentas, 
4.7% infected with malaria; he observed malarial parasites in the umbilical cord 
only once. As there had been an accident to the placenta in that case; he con- 
cluded that, without such a lesion, no transmission of the parasites could have 
taken place. That the malaria process alone will not produce such lesions, which 
might permit a passage of parasites from the maternal into the fetal circulation, 
seems to be proved further by the recent findings of Wislocki (Bulletin Johns 
Hopkins Hosp., Sept., 1930, Vol. 47, No. 3). The blood from the maternal side 
of the placenta contained many pre-segmenting and segmenting forms. The his- 
tological examination, however, revealed that the villi (including their stroma 
and covering chorion syncytium) were anatomically normal, and were not 
visibly affected by the malarial organisms or their products. In spite of the fine 
distribution of the malarial pigment found on the maternal side, no traces of 
such pigment or of parasites could be found in the chorion syncytium or the fetal 
placental tissues lying below it. 

Though no gross lesions of the placenta were observed in our case, we believe 
it to support Dr. Clark’s opinion. The woman was suffering from a severe 
syphilitic infection; and the color aspect of the placenta was entirely different 
from the one we have observed in about fifty women who suffered from malaria 
during or shortly before delivery. In spite of the microscopical routine examina- 
tions of the blood from the placenta and the umbilical cord which we did in those 
cases, and the high incidence of placental malaria infections they revealed (See 
Annual Report for 1928) ; this is the first time that we have encountered malarial 
parasites in the cord and the peripheral blood of a newborn and, to our knowl- 
edge, the second case of congenital malaria to be reported in the American 
literature. 
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MALARIAL ORCHITIS—CASE REPORT 


VicENTE Bustitto, M.D. 
United Fruit Company Hospital 
Banes, Cuba 


Malarial orchitis is rarely seen, and the literature on this complication is very 
scant; but a few cases have been recorded by different authors.* The case I am 
reporting is undoubtedly a typical case of orchitis secondary to malaria. 


CasE REPORT 


A Cuban male, 19 years of age, first visited the Clinic on May 10th, 1930. 

History—The patient complained of swelling and pain of the left testicle, 
which had commenced simultaneously with an attack of fever two days before he 
sought medical attention. He stated that he had not suffered from any traumatism 
nor ever had any venereal infection. 

Physical Examination.—The heart, lungs, and abdomen were negative; 
temperature was normal; tenderness and inflammation of left testicle; epididymis 
not affected. Blood examination for malaria, which is a routine procedure, was 
negative. 

Treatment and result——On the first visit (May 10th) he was instructed to rest, 
and to apply cold packs to the testicle without any other medication. He re- 
ported again on May 15th; and stated that he had had some relief from the cold 
packs at first, but that since the previous night the pain had become more acute 
_and was accompanied by another attack of fever and chills. At this time, his 
temperature was 103°F.; and the blood examination showed E.A. malaria para- 
sites—both ring forms and crescents. One gram of quinine was administered 
intramuscularly; and the patient was ordered to go home and rest, and to follow 
our routine malaria treatment which consists of 1 tablet of Plasmochin Com- 
pound (each tablet containing 0.01 gram of Plasmochin and 0.125 gram of quinine 
sulphate) daily until four are taken, and 10 grains of quinine twice a day for an 
extended period. 

He reported again on May 22nd, stating that he had had no more fever and 
that the swelling and pain had disappeared entirely within 48 hours after the qui- 
nine injection was given. Blood examination was still positive for E. A. malaria— 
crescents. He was instructed to take 3 Pink Tonic Pills daily and 1 quinine tab- 
let (5 grs.) nightly for two weeks. 

On June 7th, he called again at the Clinic; and stated that he was feeling 
completely well. 

Resume of results of blood examinations.—May 10th, negative for malaria para- 


* Castellani and Chalmers mention its occurrence in their Manual of Tropical Medicine. 
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sites; May 15th, positive for both ring forms and crescents; May 22nd, positive 
for crescents; June 7th, negative. 


SUMMARY 


A differential diagnosis must be made between malarial orchitis and acute 
orchitis of other origin, in malarial subjects. Syphilitic and tubercular orchitis 
need not be considered, as the progress in these cases is more insidious and signs 
of acute inflammations are absent. In orchitis due to trauma or venereal infec- 
tions, the history and physical signs should make the diagnosis clear. 
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SECTION III 


IODOXYQUINOLIN SULPHONIC ACID (ANAYODIN) IN THE 
TREATMENT OF INTESTINAL AMOEBIASIS 


Tuomas T. Mackin, M.D., D.T.M. & H. 


From the Department of Medicine of the Presbyterian Hospital and the College of 
Physicians and Surgeons, Columbia University 


Many surveys and special studies have demonstrated the world-wide distri- 
bution of the Endamoeba histolytica and especially its prevalence in tropical 
and subtropical countries where the conditions of sanitation favor its survival 
and spread. The incidence of infection is variously estimated from four per 
cent. in parts of the temperate zone, to as high as sixty per cent. in certain tropical 
areas. Concepts of its relations to man have changed. It is generally recog- 
nized now that the clinical expression of amoebiasis is not limited to acute and 
chronic dysentery and to abscess of the liver, but that these are the least com- 
mon of its effects upon the host. James! has attributed to it a large proportion 
of obscure gastro-intestinal conditions in which neither diarrhoea nor dysentery 
appear as cardinal symptoms. A very varied picture may occur in which alter- 
nating constipation and diarrhoea, anorexia, flatulence, chronic indigestion, and 
abdominal pain may be prominent. In many instances the infection remains 
latent for considerable periods of time only to develop an acute phase after 
intercurrent disease or some dietary indiscretion, and not infrequently abscess 
of the liver or acute hepatitis develops in an individual who has never experienced 
an acute attack of dysentery. , 


In general two opposed views of the host parasite relationship are held by 
competent authorities. One school maintains that the Endamoeba histolytica 
is invariably a tissue parasite and that the organisms encountered in the stool 
even in the absence of acute symptoms are thrown into the lumen of the bowel 
by the rupture of miliary abscesses, or in the discharge from an amoebic ulcer. 
- Clinical experience has led some observers to doubt whether the so-called 
healthy carrier is always free from symptoms,? and Craig* considers the chronic 
cyst passer rarely if ever to be free from evidence of disease. Wenyon and 
O’Connor! say, “It is safe to assume that the Entamoeba histolytica in the in- 
testine of the carrier is not comparable with the perfectly harmless Entamoeba 
coli, but that it is the cause of a certain amount of ulceration, and we know that 
this ulceration may be quite extensive without giving rise to any dysenteric 
symptoms.’ James® and others, however, believe that the amoeba may live 
free in the lumen of the upper colon as a symbiont and only invade the tissues 
and become parasitic under special conditions such as irritation of the mucus 
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membrane or a lowering of the resistance of the host. It has been proven 
abundantly that the cyst passer is a dangerous potential source of dissemination. 
The menace to the individual himself and to those in immediate contact with 
him have led to the conviction that the carrier, whether suffering from the 
effects of tissue invasion or in apparent good health, should invariably be treated 
and, if possible, freed from his infection. 


The recognition of the prevalence of amoebiasis and its clinical and sanitary 
importance have concentrated attention upon methods of treatment. The 
large number of preparations suggested and used for this purpose are indications 
of the relative inefficiency of the majority. Reed and his co-workers® have 
stated that no single one or combination of drugs meet the requirements of a 
completely satisfactory therapeutic agent. This they have defined ‘as a prepa-, 
ration which is non-toxic, highly effective without adjuvants, suitable for oral 
administration, and of such a nature that it shall not interfere with the usual 
activities of the patient. Whether such an agent may be developed is a matter 
for speculation at present. The more detailed knowledge of the pathology of 
amoebiasis, moreover, points to certain other essential characteristics of such an 
ideal medication. It must be absorbed from the gastro-intestinal tract to be 
effective in the tissues of the colon and liver, yet a sufficient amount must re- 
main in the bowel contents to destroy amoebae lying free in the lumen and upon 
the surface of the mucus membrane. 


Of the many drugs which have been suggested and more or less favorably re- 
ported upon within recent years, none have been free from the criticism of insuffi- 
cient amoebicidal powers or of too great toxicity for the host. Hmetine seems 
to be an effective agent for the organisms that have actually invaded the tissues. 
While it frequently fails to eradicate infection and to prevent relapses, it pro- 
duces a prompt improvement in the acute phases of amoebiasis. Its use is not 
free from danger, however, and numerous cases of severe and fatal poisoning 
have been reported. Moreover, it is a drug which cannot be used safely for an 
ambulatory patient. The best-known compound of emetine, emetine bismuth 
iodide is difficult and unpleasant for the patient to take and may cause intense 
emesis. Its toxicity is relatively high and Dobell’ has shown that in monkeys 
the effective dosage is followed by toxic symptoms in eighty per cent. of the 
animals treated. The most widely heralded of the organic arsenicals, stovarsol 
or acetarsone, seems even less desirable since its amoebicidal power is low and 
it is not free from the stigma of poisoning. 


The derivatives of oxy-quinolin are non-toxic but their efficiency as thera- 
peutic agents in amoebiasis is still swb judice. The best known of the latter 
series, yatren, was introduced in 1912 as an antiseptic suitable for surgical pur- 
poses and especially as a substitute for iodoform. It has been marketed under a 
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variety of different names such as tyren, grisermneu, loretin, xantropin, and 
xantren. Chemically it is said to be iodine 5 parts, oxyquinolin 8 parts and 
sodium sulphonate 7 parts, containing 28% iodine. Sodium bicarbonate, 20%, 
is added to increase its solubility. Muhlens*:’ who first used this remedy in 
amoebiasis achieved spectacular results in chronic cases which had been re- 
sistant to other forms of treatment. The direct amoebicidal activity of 
yatren in vitro is low!” and its mode of action is not entirely understood. Kessler! 
has shown by urine examination that iodine is split off in the body. Oral ad- 
ministration not infrequently is accompanied by diarrhoea with the passage of 
three to six soft or semi-solid stools of light yellow color. In some instances 
this may be severe but usually it is easily controlled by temporarily discontinuing 
the medication. The immediate effect of yatren is commonly a rapid improve- 
ment in the general condition of the patient and in the character of the stools. 
The amoebae with rare exceptions disappear not later than the third day, and 
other protozoa are reduced in numbers but not controlled so strikingly.” 


Evidence regarding the final results is conflicting and difficult to evaluate. 
There are no standardized criteria of cure. The technique of stool examination, 
the number of observations and the interval after treatment all have varied and 
with them the reported results. Muhlens, using laxatives and the sigmoidoscope 
in his observations subsequent to treatment, found thirty per cent. of relapses, 
most of them unaccompanied by clinical symptoms. He states that the per- 
centage of cures reported by others varied from sixty-six to ninety-two. 


Unsatisfactory clinical results and apparent variation in quality of the im- 
ported preparation have led to its manufacture in the United States. The 
Council of Pharmacy and Chemistry of the American Medical Association has 
adopted the name Chiniofon for a mixture of 7-iodo 8-hydroxquinolin 5-sulphonic 
acid, four parts and one part of sodium bicarbonate, containing not less than 
28.5% of combined iodine. Jones and Turner™ have reported three years’ 
clinical experience with this preparation. It was given by mouth in phenyl- 
salicylate coated pills without dietary restriction and without confining the 
patients to bed. In children, the dosage was made proportionate to age. There 
was no evidence of toxic effect and while diarrhoea occurred in two instances it 
was not severe. In all, sixty-four patients were treated. Thirty-five, or ninety 
per cent. of the cases which could be followed, remained free from symptoms for 
from one to three years after treatment. Four, or ten per cent., suffered a re- 
lapse but a subsequent course appeared to be effective. Stool examinations 
were made on ten individuals subsequent to the period of therapy and nine of 
these were found to be negative for the Endamoeba histolytica. Reed and his 
co-workers,® however, state that Chiniofon has not been as successful as it was 
hoped would prove to be the case, and they believe that more satisfactory amoe- 
bicides are still to be developed in the oxy-quinolin series. . 
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A similar preparation is available under the trade name of Anayodin. It is 
said by the manufacturer, Ernst Bischoff, to be iodoxyquinolin sulphonic acid 
with the addition of 22% sodium bicarbonate, and to contain 28% of iodine. 
This is firmly fixed so that no trace of free iodine is present. The pills are enteric 
coated, of four grains each, containing 334 grains of iodoxyquinolin sulphonic 
acid, 7% of a grain of sodium bicarbonate, and approximately ; of a grain of 
iodine. 


O’Connor and Hulse" have treated fifty-one cases who were followed clinically 
and by stool examination for periods varying from six months to two years. 
Four pills of Anayodin were given three times daily for eight days. No toxic 
symptoms were encountered and two patients who developed diarrhoea on 
-ambulatory treatment were promptly controlled by bed rest. Six of the cases 
were acute amoebic dysentery, and the remainder either chronic or cyst passers 
who for the most part complained of weight loss, varied gastro-intestinal symp- 
toms, or alternating constipation and diarrhoea. Forty-nine were relieved of 
their symptoms and during the subsequent period of observation neither free 
forms nor cysts were found in the stools. One case which relapsed was effectively 
checked by a second course of treatment. For amoebic liver abscess, however, 
it did not appear to be efficient. They conclude that this drug is an effective 
method of treating intestinal amoebiasis and that it exerts a direct action on the 
parasites in the intestinal tract only. In a clinical study without later stool 
examinations Thonnard-Neumann and Valera compared this preparation and 
Yatren 105, which is Yatren with the addition of opium.'® Anayodin was given 
in doses of four pills three times a day until negative stools were obtained but 
never for less than three days, while the dosage of Yatren was kept under 16 
grains. The average duration of treatment before obtaining a negative stool 
was two and a half days for Anayodin, and three and a quarter days for Yatren. 
Both preparations are said to have caused frequent soft or liquid stools of green- 
ish color, in some instances accompanied by colic. 


Through the courtesy of Dr. Deeks and Dr. Connor the following studies on 
the treatment of amoebiasis with Anayodin were made possible. These observa- 
tions were carried out at the Quirigua Hospital during the summer of 1931. 
The scope of this report is limited to the immediate effect of the drug upon acute 
dysentery and the relatively asymptomatic cyst passers. All stool examinations 
were performed by the writer. The specimens were studied within a few hours 
after evacuation and, when free forms of Endamoeba histolytica were suspected, 
the findings were checked by the immediate examination of a freshly passed 
stool. Only the simplest methods were used. In each instance two seven- 
eighths inch cover-glass preparations were made. For one the stool was emulsi- 
fied in normal saline solution and for the other in double-strength Grams iodine. 
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The clinical material was obtained by the examination of a considerable 
number of individuals. These fall into three groups. <A series of three -hundred 
admissions to the Hospital composed largely of laborers and their families but 
including a few patients in the First Class service as well; secondly a group of 
one hundred and twenty-seven employees living in barracks immediately adja- 
cent to the hospital; and thirdly one hundred and twelve individuals resident in 
Quirigua Village, who for the most part were not Company employees... No 


TABLE 1 
Family Incidence—I niestinal Protozoal I ie 
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‘Totals snvoc 125 Zo 41 20 22 18 10 2 
No. of infected families . . . .17 20 1 15 9 8 2 
No. of families with multiple 

infections= SO)  SOPresrie ie 6 8 5 6 3 1 — 


attempt was made to determine accurately the exact incidence of intestinal 
protozoal infections; the purpose of the work being to obtain as large a number 
of heavily infected individuals as possible. 


Errors of diagnosis were guarded against by adhering rigidly to well established 
criteria of identification. No cyst was considered to be Endamoeba histolytica 
unless it presented the following characteristics: in the saline suspension, in- 
visibility of the nuclei and the presence of chromatoid bodies with definitely 
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rounded ends; in the iodine suspension absence or practical invisibility of the 
chromatoids, and four nuclei paired at opposite poles each with a fine central 
karyosome. No free amoeba was accepted unless it showed endoplasm con- 
taining red blood cells, clear glassy ectoplasm with blade-like pseudopodia, and 
progressive motion across the microscopic field. While certain cases were dis- 
carded which might have proven to be histolytica if stained by the Haidenhain 
method, it is improbable that many have been included which do not properly 
belong in the series. 


In the course of these investigations the family groups of infected individuals 
were examined whenever possible. For the most part, however, only one stool 


TABLE 2 
Anayodin Treatment of Acute Dysentery 


No. | Name saa eb Si ee eae eae F.U. ek abc Bod Remarks 
3|4|5|6|7|8 
df Re |) 12 }--8*.|-+-l-)— ?i—|—|—|—| 6 weeks 
2 P.| 12| 8 |+/+} ?7/- Left hosp. on 5th day. 
Symptomatically well 
6 wks. later. 
3 | H.R. 6; 8 {+} ?7}-|-|-/-I-|- No follow up obtainable. 
4 H. 2 6 al. 7s [ea [Pea ee . 6 6“ qs « 
5 eel Oil ier Al Left hospital. 
6 A. 4) 8 |4+] ? oo) 2 months 
7 S. 6} 8 |+/—|-—|-—/|-!-|-|—|-—|-—| 1 month | A chronic case. 
Total Stool Exams... .| 7| 7| 6| 4) 3) 4) 4) 3) 3) 2 
ss + oh .| 7 1 O} OF O} OF O} O} OF O 
ae } .| O} 3} 2} 0} O} 1} O} O| OF O 
- — : .| O} 3) 4) 4) 3] 3) 4) 3) 3) 2 
+ = Amoebapresent. ? = Unidentifiable “degenerate cells.’’” — = Amoebaabsent. * = Ana- 


yodin discontinued for 3 days p 3rd day because of vomiting. F.U. = Follow-up. 


was obtained from each individual although the effort was made to secure at 
least two. Among the one hundred and twenty-five people living in intimate 
contact with cyst passers, twenty per cent. were found to be positive in contrast 
to 7.6% among the 539 similarly examined during the summer. Of the twenty- 
four family groups studied, six were found to have two or more infected individ- 
uals. (Table 1) The family incidence rate for Endamoeba coli, Endolimax 
nana, Iodamoeba butschlii and Giardia lamblia was quite similar. 


Six cases of acute and one of chronic amoebic dysentery were treated with 
Anayodin alone. (Table 2) Four pills were given three times daily to adults 
and for children the dosage was proportioned according to Young’s rule. In 
one instance, case ¥1, the diarrhoea was increased and accompanied by vomit- 
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ing. All medication was discontinued for three days and then resumed without 
further evidence of intolerance. 


Unfortunately it was impossible to obtain fresh stools from each patient daily 
through the treatment period. In no instance, however, were the amoebae 
demonstrable after the second day and in only one case were they present at this 


TABLE 3 
Anayodin Treatment of Amoebic Carriers 
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T. = Total dose. 


time. ‘Three individuals who showed large non-motile unidentifiable cells are 
listed as questionable. Similar structures were found twice on the third day of 
treatment and once on the sixth, the latter from the patient whose treatment had 
been interrupted. While they were receiving Anayodin the stools were fre- 
quently greenish or yellowish in color. The amount of blood and mucus, how- 
ever, rapidly diminished and there was a prompt objective and subjective im- 
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provement. ‘Three of the cases had negative stool examinations one month, six 
weeks, and two months respectively after treatment. One who could not be 
re-examined reported by letter that she was symptomatically well, and three 
could not be traced. 

The second series comprised twenty-three cyst passers. (Table 3) No at- 
tempt was made to restrict their activities or to alter their usual dietary. The 
dosage and administration of Anayodin were the same. No instances of in- 
tolerance were found in this group although it included several children. 


In all instances the stools were heavily infected before treatment. Four who 
were examined after one day were found still to have typical cysts in the stools. 
Nine were examined after two days. Six of these were negative, two were 
positive and in one cysts were present which could not be identified surely. 
After the third day no infected stools were found. Fifteen of the twenty-three 
cases were re-examined from one to five weeks after treatment was completed. 
All of these were negative on one examination and twelve from whom a second 
stool was obtained failed to show free forms or cysts at either. The remaining 
cases had just completed the course of bee Al when the work had to be 
terminated. 


The effect of the drug on the other intestinal protozoa was less marked. 
(Table 4) Endamoeba coli present in sixteen cases before treatment was found 
in six after treatment. Endolimax nana was present in ten prior to therapy and 
in three during the follow-up observations. Jodamoeba butschlii was present 
in twelve before and in two after treatment. Giardia lamblia, Chilomastix mes- 
nili, and Trichomonas hominis seemed to be little if any affected. 


The results presented in this report cannot be accepted as final or conclusive 
but rather as a series of clinical observations of such a nature as to warrant more 
detailed and more strictly controlled study. The number of examinations after 
treatment was insufficient to disclose persisting light infections especially since 
the cysts are notoriously irregular in their appearance. However, the fact that 
these later examinations were uniformly negative would seem to indicate that 
some, at least, have been cleared of their infections especially since many of the 
cases were constantly passing cysts in large numbers before receiving Anayodin. 
The drug, therefore, appears to be an efficient remedy for the Endamoeba histo- 
lytica and the one which may be given without fear of toxic phenomena in either 
adults or children. Its exact value, however, cannot be estimated from the 
present studies. For the other intestinal protozoa its value is decidedly less. 


The results obtained in the treatment of both the acute and the carrier cases 
of intestinal amoebic disease and the reports of others who have used the same 
or similar preparations indicate that the oxy-quinolin sulphonic acid prepara- 
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tions are among the most useful adjuvants to the treatment of amoebiasis. 
These drugs, however, fail entirely to meet the specifications laid down by Reed 
as those of the ideal medication for this infection. The distribution of the amoe- 
bae not only in the lumen of the colon but in the deeper tissues of its walls and 
not infrequently in the liver leads one to believe that the ideal will be difficult 
to achieve. At the present time it appears that the major effect of the Yatren 
series is exerted ‘upon the organisms which are not deeply placed and that 
Anayodin or its chemical relatives may be depended upon to eliminate those in 


TABLE 4 
Anayodin Effect on Protozoa other than E, Histolytica 
E. Coli E. Nana |I. Butschlii| Giardia |Chilomastix pighor 5 
No. | Name pe Baye g : 
Ave iy B AsichevPaaik il P A Pigiligc: P A Pitihoet 
Le ee 2 (ate esa a ea Ra eR BT ee Sa ae aa 9 
Dey 2 (le gl Oia i eMedia eek Inher! nek las hake. See ele wi od coc 2 
3 Bae 2 Sola Pusat qe sa plsteck arate |e Polat FSi en eat ae aes 
Ai Sy Mlb pS ieee aa Pe aa ees eS aS | a OT eT Me ee 2 
4 4 

a A. 12 4 \— a ee ry ee eh ee ae vel) Shy AEP Bes) ) 
6 Bea on ire em ean es ar et eam eed ere om eee ee pee | os ) 
7 Ti ae? oa ee ee enn ge een eee eral anes hepa See RS ene a 1 
8 dex 4 8 {|} — }+}]—-|]+}—-}]—-]}]-/—-]-J]—-/]-—] 2 
Si ginell BS ate id Ol pe See ee a ed a ee ee 
TOW AGEs Ind? Rey, aT ees el Sat ee ee eee Sarees aha a ae 1 
ny a {Pe | Phe] +} -}-}4+]-]-]+]-]4]4]-] 2 
1 Pd BY Cgions hp. oa liter will amin Be ee de ers eh as Pd se NS ig eis a 2 
13) PS. 40 TS" ae SRE iP a oe Rete a eee eee eee 2 
144 IN. |6 ) 8)—}—}]—-])] +7 —]}]—-]—-1-}-}]—-]-—-]—-] 1 
15) AeA oe i a ee ae en i ar Be ee ering yee ee ||) FF 
LON Sane 6 5 Hat Pai ars gee Fe Ny oc Pre lise PU neal Mg ean EM S| 0 
iW Teg Sees I AE PEE IS SENG) SR EER] Th Sete ee ee ere ee 0 
1S is AR ee Oboe coh ste i eg aces Nereis Sere hete st ee 0 
19 Sistdes 8) —)—-t =|) — hb Late bt = | a 0 
20 Tee hee Pl laa Meee [eres eet eset eo ee eet a 0 

Totals once LOWES | LOS 126) Poze s 22 aikes Linas 2} 928 


A = Before treatment. P = Aftertreatment. T = Total dose. 


the lumen, and probably those situated on the surface of the mucosa and in 
open ulcers of the wall. The distribution and the nature of the changes fre- 
quently produced are such as to explain satisfactorily the recurrences reported 
after treatment. For the deeper lesions which are not accessible to a drug which 
is little absorbed, other methods must be utilized. Emetine, however, appears 
to act most effectively upon the amoebae situated in the tissues and to be less 
successful in eliminating infections which may be confined to the surface of the 
mucus membrane or the bowel contents. The evaluation of any therapeutic 
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approach to this disease must consider these varying possibilities and it seems 
probable that a combination of a small course of Emetine with the oxy-quinolin 
sulphonic acid group of drugs should most nearly approach the ideal form of 
treatment at present available, and should be followed by fewer relapses than 
when either one is used alone. The final evaluation of any method of ridding 
the host of this infection cannot well be carried out under field conditions in the 
tropics where the disease is so common and where the possibility of constant re- 
infection cannot be avoided. 


CONCLUSIONS 


1. The preparation of iodo-oxy-quinolin sulphonic acid marketed under the 
trade name of Anayodin was used in the treatment of seven acute and chronic 
cases of amoebic dysentery and 23 chronic cyst passers. In both groups it 
eliminated promptly the Endamoeba histolytica from the stools. 

2. Seventeen cases reexamined from 10 days to two months after treatment 
disclosed no evidence of amoebic infection. 

3. The preparation appeared to be relatively ineffective against other ree 
tinal protozoa. 
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TREATMENT WITH DI-HYDRANOL OF INTESTINAL PROTO- 
ZOAL AND HELMINTHIC INFECTIONS IN MAN 


A PRELIMINARY REPORT 


E. THONNARD-NEUMANN, M.D. 
United Fruit Company Hospital 


Santa Marta, Colombia 


Di-hydranol (Heptylresorcinol or 2-4 dihydroxyphenyl n-heptane) is an anti- 
septic which was developed by V. Leonard in 1924. His experiences and those 
of subsequent observers with this drug as an intestinal disinfectant for protozoa, 
bacteria, and helminths in man and laboratory animals, have led to the following 
observations which were carried out at the request of the General Manager of 
our Medical Department. 

The compound, which is described as a yellowish crystalline powder, was ad- 
ministered in gelatine capsules each containing 0.15 gram of the drug dissolved 
in olive oil. Its toxicity has been described as clinically negligible, and our ex- 
perience confirms this. There was encountered, in some instances, slight intes- 
tinal disturbances (constipation), but only occasionally were these accompanied 
by gastric or abdominal discomfort. A cumulative effect was apparently ab- 
sent, as up to 17.55 grams were taken in a single treatment series without un- 
toward symptoms. 

Our chief interest was naturally directed towards the drug’s effect on the 
Endamoeba histolytica in all its stages, since this parasite is the most prevalent 
as well as the most pathogenic intestinal protozoon met with in the population 


MEpDIcAL DEPARTMENT 123 


of this locality. There are, however, two other parasites of the intestinal tract 
which, in the writer’s personal experience, if encountered as heavy infestations, 
are apt to produce intestinal and general symptoms in the carrier. I refer to 
Giardia lamblia and Strongyloides stercoralis, both of which are not infrequently 
encountered here. They have been a veritable crux to the writer, on account 
of their resistance to all of the known methods of treatment which have been 
tried. Whereas the effects of Di-hydranol in the treatment of intestinal flagel- 
late infection has been made public previously—E. C. Faust (Proceedings of the 
Society for Experimental Biology and Medicine, 1931, XX VII, Pages 905 to 907) 
treated 11 cases of Giardia lamblia in humans and eliminated two of the infec- 
tions; while Ratcliffe (American Journal of Tropical Medicine, Volume XI, 
July, 1931, No. 4) reported recurrences in all four cases of humans infested with 
this protozoon—we believe this report to be the first account of its use in the 
treatment of Strongyloides infestation. 

In addition to the study of the two protozoal infections just named, we have 
included a record of the behavior of helminthic parasites under Di-hydranol 
treatment as it has been described as an effective ascaricide (Lamson, Caldwell, 
Brown and Ward, American Journal of Hygiene, 1931, Vol. 13, No. 2). 

The series treated up to the time this report was rendered comprised 31 male 
adults, many of whom were infested with several different kinds of protozoal 
and helminthic infections at the same time. One individual was found harbour- 
ing six different parasites; in fact, he carried the entire list comprised in this 
series. Ranked in the order of frequency of their occurrence, they were as 
follows: Endamoeba, histolytica, 28 cases; Uncinaria, 23; Trichocephalus, 22; 
Lamblia, 21; Strongyloides, 7; and Ascaris, 4. 

Among the 28 patients infested with Endamoeba histolytica, only three pre- 
sented dysenteric symptoms; while the other 25 cases were carriers without well- 
defined symptoms. 

The drug was administered usually in increasing dosage, beginning with 0.9 
gram daily (6 capsules) and terminating with 1.8 grams (12 capsules) daily, 
given in divided doses 3 times a day after meals. The maximum dosage of 
12 capsules daily was usually reached on the third day of treatment, and was 
then continued for a number of days which varied according to the results 
obtained. 

With very few exceptions, careful examinations of the fresh stools were made 
daily in each case. 

As we pointed out in a previous report (Nineteenth Annual Report), it is a 
difficult problem under local conditions to estimate the number of “cures” of 
amoeba carriers among those cases which we treat; as we have to base our data 
on the effects observed in our patients while under observation in the hospital. 
Once they have left the institution, they are exposed to conditions conducive 
to reinfection, over which our control is only partial; and it is extremely difficult 
to follow the cases for observation. 
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The immediate results obtained were divided into three classes—‘‘Good,”’ 
“Satisfactory”? and ‘‘Poor.’”’ Under the heading ‘“‘Good” are grouped those 
cases which showed consistently negative stool examinations after the treatment 
was under way; “‘Satisfactory”’ designates those cases which showed a tendency 
to relapse under treatment but which finally became negative; and ‘‘Poor’’ 
includes those who were still positive after what was thought to be a reasonable 
period of treatment. 

TABLE I 
ENDAMOEBA HISTOLYTICA 
Results 


Good Satisfactory Poor Total 
No. of cases . . . 2. delve BEAN, 4 7 28 
Largest amount given ote et fe CAD. 75 caps. 105 caps. 
(2 cases) (1 case) (1 case) 
Smallest amount given. . . . 21 caps. 60 caps. 39 caps. 
(1 case) (1 case) (1 case) 
Average amount given. . . . 47 caps. 68 caps. 62 caps. 
Average effective dose until 
stools became negative. . . 16 capsules 
Heavy infections (3 plus) .. 2 — 5 rf 
Very light infections (1 plus). 7 2 — 9 
Cysts appearing under treat- 
ment .' 43:3) Oe ae 2 1 6 9 (32%) 


Remarks: 3 of the 28 intestinal amoebiasis cases presented symptoms of amoe- 
bic hepatitis. The Di-hydranol treatment had no obvious effect in relieving 
the hepatitis; but emetin was given to these cases, after concluding the Di- 
hydranol treatment, and the usual prompt response was observed. 


TABLE II 
Ova OF UNCINARIA 
Results 


Good Satisfactory Poor Total 


No. Of eases au ee 1 z 20 ye 


Remarks: Of interest in this series, which proved beyond doubt the refractory 
behaviour of Uncinaria towards Di-hydranol dissolved in oil, is the fact that in 
some instances the eggs made their first appearance in the stools as late as the 
sixth stool examination. 


TaBLeE III 
Ova oF TRICHURIS TRICHIURA 
‘ Results 
Good Satisfactory Poor Total 
No. Of 28868. fhm aa eee 5 4 13 22 


Remarks: The action of Di-hydranol on this stubborn but rather mnocuous 
parasite is in line with the rather indifferent results obtained from other hel- 
minthics which we have used. 
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TABLE IV 
GIARDIA LAMBLIA | 
Results 
Good Satisfactory Poor Total 
No. of cases . : 5 de 21 
Largest amount given . Over 100 73 caps. Over 100 
caps. caps. 
' (2 cases) (1 case) 
Smallest amount given. . . . 21 caps. 52 caps. 39 caps. 
(1 case) (1 ease) 
Average amount ; 58 caps. 63 caps. 60 caps. 
Average effective dose until stools 
became negative ; ae 18 capsules — 
Heavy infections (3 plus). neat: | 2 2 8 
Very light infections (1 plus) . owe oy — 1 6 


Remarks: The results obtained with Di-hydranol in flagellate infections of 
the bowels compare favourably with any other form of treatment for this 
condition. The intestinal flatulence, which frequently accompanies the Lamb- 
lia infection, disappeared under Di-hydranol treatment; even in those cases 
whose stools remained positive. This observation confirms the writer’s pre- 
vious personal experience with resorcinol in the treatment of intestinal putre- 
faction not associated with flagellate infection. 


TABLE V 
STRONGYLOIDES STERCORALIS 
Results 
Good Satislactory Poor Total 
ING. GF LABOR So eds, te. ° spe. 2° 0 7 
Average effective dose until 
stools became negative . 30.5 caps. 15 caps. — 


Remarks: The writer holds little doubt that the diarrhoea, abdominal dis- 
tress, general malaise and a more or less pronounced anemia often found in 
patients harbouring stercoralis are directly connected with the presence of this 
parasite. The results obtained with Di-hydranol in this condition were by far 
superior to those gotten with any other drug which we have heretofore employed 
in the treatment of this infestation. 


TABLE VI 
Ova oF ASCARIS 
Results 
Good Satisfactory Poor Total 
No. of cases *. . . eee, aes 1 _ 4 
Average effective dose . . 10 caps. 57 caps. —- 


Remarks: This series, although few in number, has been included, as it con- 
firms the favourable results reported by the first observers. 
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SUMMARY 


Di-hydranol, a resorcinol derivative, was employed in the treatment of 105 
individual intestinal infections encountered in 31 male adults. It was ad- 
ministered in a solution of olive oil in gelatin capsules. 

Uncinaria (23 cases) and Trichuris trichiura (22 cases) generally proved re- 
fractory to the drug, whereas 4 cases of ascariasis showed a good response. 

Di-hydranol proved itself of decided value in the treatment of 28 carriers of 
E. histolytica. Three-fourths of the infected cases became negative under 
treatment. Five of the seven cases which showed unsatisfactory results were 
very heavily infected, though none of them showed any acute dysenteric symp- 
toms. The clinical response in three cases with acute dysenteric symptoms was 
very satisfactory. Thirty-two per cent of the cases developed cysts during the 
treatment; and the effect of the drug upon these was poor, as 6 out of 9 re- 
mained positive. 

Very encouraging immediate results were obtained in Giardia lamblia infec- 
tions—in 14 of the 21 cases the stools became negative. Of the 19 instances 
in which patients showed co-existing infections with Endamoeba and Lamblia 
we succeeded in freeing the carriers from both infections in eight instances. 

The 7 cases of infection with Strongyloides yielded, without exception, to 
Di-hydranol. 


DI-HYDRANOL IN THE TREATMENT OF INTESTINAL 
PROTOZOAL INFECTIONS 


THomas T. Macxkiz, M.D., D.T.M. & H. 


From the Department of Medicine of the Presbyterian Hospital and the College 
of Physicians and Surgeons, Columbia University 


Investigation of the antiseptic properties of the higher alkylresorcinol com- 
pounds developed by Leonard and his associates has led to their trial as-thera- 
peutic agents for intestinal protozoal infections. While these organisms, with 
the exception of the Endamoeba histolytica and Balantidium coli, are usually 
considered harmless commensals in man, any non-toxic preparation effective 
against the various human infections would be an important addition to therapy. 
Ratcliffe! showed that certain of these substances altered the intestinal flora from 
the gram positive to the gram negative type and that they eliminated the intes- 
tinal protozoa found in rats and young chicks. Heptylresorcinol, or di-hydroxy- 
phenyl N-heptane, was then prepared for clinical trial in man under the name 
of Di-hydranol.2 In erystalline form it is a light yellow, waxy substance with a 
melting point of about 70 degrees. It has a pungent odor and when placed on 
the tongue causes a burning sensation followed by mild anaesthesia. It is 
sparingly soluble in water but readily so in alcohol and in vegetable oils. The 
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greater part of the drug is eliminated by the bowel but small amounts may be 
recovered from the urine. Leonard states that no toxic effects occur In man or 
in laboratory animals when upwards of three grams are taken daily, but in 
concentrated form it is too irritating for the human stomach. David and Leake? 
found it lethal for guinea pigs in doses of 400 mgs. per kilo of body weight when 
given orally in a single dose. The animals died in about four days with loss of 
weight, diarrhoea, and lethargy. Continued administration at lower dosage, 
however, seemed to be curative in the natural infections of Balantidium in these 
animals. 


Clinical trials in man have had contradictory results. Faust‘ first studied the 
effect of this preparation in human infections. It was given in amounts of from 
four to ten grams, dissolved in olive oil which eliminated the irritating effects, 
the daily dosage varying from 0.6 to 0.9 gram. While no significant evidence of 
toxic action resulted, slight gastric pain occurred in two children, and two adults 
developed a transitory diarrhoea. His experience led him to the conclusion that 
the drug was specific for Endamoeba histolytica, Iodamoeba butschlii, and 
Endolimax nana. He reported thirteen cures among fourteen histolytica in- 
fections. Endamoeba coli, Chilomastix mesnili, and Giardia lamblia, however, 
proved less amenable to treatment. Ratcliffe, also, used Di-hydranol in the 
treatment of intestinal infections in both man and monkeys. The human 
cases, however, were limited to infections by the less important forms. The 
drug was given in 25% olive oil solution administered in gelatin capsules each 
containing 0.15 gram of Di-hydranol. He obtained cures in one case each of 
infection by Trichomonas hominis, E. coli, I. butschlii, Chilomastix mesnili and 
Pentatrichomonas, with a total dosage varying from 9 to 15 grams. Failures 
occurred with lesser amounts in one case each of E. coli and I. butschlii, four 
cases of Giardia and two cases of Trichomonas. When given in agar as well as 
in oil he found it effective in clearing up infections with the pathogenic amoebae 
and Balantidium in monkeys. Reed® and his co-workers, however, found no 
indication of therapeutic value in the treatment of six cases of human amoebiasis 
although the drug was used in the dosage recommended. 


Through the courtesy of Dr. Veador Leonard it was possible to make further 
clinical trials at the Quirigua Hospital (Guatemala) during the summer of 1931. 
The preparation was supplied in the form of pills each containing 0.15 gram of 
Di-hydranol enclosed in a shell-like sugar coating. They are said to break up 
rapidly in the stomach and duodenum and in consequence were expected to be 
most effective upon the forms inhabiting the upper portion of the small intestine. 
The standard dose for adults was four pills, 0.6 gram, three times daily after 
meals for eight consecutive days. For children this was modified according to 
Young’s rule in the fear that the adult doses would not be well tolerated. No 
evidence of toxic effect was noted, and no case of diarrhoea developed under 
treatment. In only one instance were subjective symptoms produced. An 
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adult male heavily infected with Giardia lamblia was given a total of 20.7 grams 
in the course of nine days. He complained of some epigastric burning about 
half an hour after meals and at times of slight abdominal cramps. These symp- 
toms, however, were not severe and did not require withdrawal or alteration 
of the dosage. 


The cases selected for this study were individuals infected with the intestinal 
flagellates. For the most part they were ambulatory and could not be hospital- 


TABLE 1 
GIARDIA LAMBLIA 
Di-hydranol Pills Each 0.15 gm. 


Total Organisms Present—Day 
No. Name ae aeke Dose— idee Findings in Follow-up 
ki, Eee PeeWee yet hall evre ill et} 
1 ihe TUN SEGRE 8 6.6 |+ TdiiailiQhw deuheek 
2 L.N. 7 8 62041415 ae 7d — | 2w+ 4 
3 M. 6 10 4.2i+) |- = = 
4 AY 26 9 1379 React ae) ere 
5 M. 35 8 145404 =) a —| 5d — | 2w — _ 
6 M. 35 8 13e8u-e 2d — | 2w — _ 
v M. 3 "4 5.4 |+/+ saa lw — | 2w — — 
8 A. 4 7 Dol ene a5 ld + | 4d — 2w + 
9 E.B. 6 9 oT Ca es ha +)+/+} ld + | 2w + i 
10 S.B. 2 9 PL ls + +) 2d — | 2w+ + 
nl 1B. 36 £4 10.2 (=- ld — | 4d — 2w + 
1 E.B. 4 9 6 OUR rR Fafa os wea) ANZA “— 
13 Cs 13 8 10.65}-+-/+ = 2d — | 5d — — 
14 ES. 10 8 9:90 Sls RON shld) ai 2wesl a 
15 L. 6 8 (iveltieivnian fe lee Cheeta aol Went fk 
16 1b, Adult| 9 20. (else teal ole ste hee hi 
i? ES: 15 5 (eeeml el 2 ld — | ld + ir 
18 S. 13) 4 3.0 |+/+) |+/+ 
19 S. 9 Ligeia Sala | Ries 


19 cases: 10 positive p Rx; 4 negative p Rx; 5 8 follow-up—of these 2 failed to become negative 
during treatment. 

* = Some abdominal cramps, epigastric, $ hr. P.c. 

d = Days after the end of treatment. 

w = Weeks after the end of treatment. 


ized. While the administration of the drug was regular and observation during 
the treatment period sufficiently close to detect any toxic phenomena, it was not 
possible to obtain regular daily stools for examination. In so far as was practi- 
cable two specimens were obtained after treatment for follow up observations 
but this was not accomplished in every case. The number of such re-examina- 
tions and the interval after the end of treatment were insufficient to afford 
convincing evidence that the apparently cleared cases were actually cured of 
their infections. As was the case in the amoebic group, the diagnosis was made 
from fresh stools using an iodine and a saline preparation. The later examina- 
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tions were carried out with the same technique. The results obtained were not 
comparable to the favorable reports of Faust and Ratcliffe. 


Nineteen cases of infection by the Giardia lamblia were treated. (Table 1) 
Ten of these were found still to be harboring the organisms after treatment was 
completed. The majority of these individuals, however, were children who 
received only relatively small amounts of the drug. The largest total dose given 
in this group was 10.65 grams distributed over eight days. Four individuals 
appeared to respond favorably and their stools were negative in the two later 
examinations. Two of these cases were adults who received 14.4 and 13.8 
grams respectively; one was a thirteen year old boy who had taken 10.65 grams; 
and the fourth was a child who received only 5.4 grams. 

TABLE 2 


CHILOMASTIX 
Di-hydranol Pills Each 0.15 gm. 


Organisms Present—Day 
No. Name oh seh Bose oa ta Findings in Follow-up 
bal 0h 2 lee ea SA Go 7 178 
ii A.R. 6 6 2.4 |+ = a 
2 O. 14 8 13.8 |+ 14d — 
a B. 24 8 1328 1-F)=\—-|— 7d +} 2w -—| + 
4 Giardia L.N. fi 8 6.6 |+} |-| |-|-|-|-—| 7d —| 14d — 
5 Giardia J.N. 10 8 6.6 |+) |-—| |-j-I-!|-| 7d —| 38w — 
6 D. 12 ff pS es > jena wt me ey Oe lh 2w — 
7 B. by Soe: ov ed 8 lag a a a 6d +] 22w —| + 
8 Giardia B. 36 7 | 10.2 |+ 24w +} + 
9 O. 5 6.6 |+ os 
10 Giardia A. 4 7 So to eect | a a 3d —| 14d +} + 


10 Cases: Four positives in follow-up; four negatives in follow-up; two follow-ups not obtained. 
d = Days after the end of treatment. 
w = Weeks after the end of treatment. 


Five of the patients who had been treated failed to bring stools for follow up 
study. Two of them, however, continued to pass Giardia cysts throughout 
the treatment period and presumably were little benefitted. One who received 
11.7 grams of Di-hydranol and one who had only small doses of the drug had 
negative stools at the examinations while under observation. 


If the apparent cures are accepted as real, it appears that small doses of the 
drug have little promise of clearing the infection. The adjustment of the dosage 
according to Young’s rule results in too small a total and in failure of treatment 
in most instances. With one exception the cases apparently cured had received 
more than ten grams in the eight-day period. 


Ten cases of Chilomastix mesnili infection were similarly treated. (Table 2) 
Four of them were found to be passing the organisms when reexamined subse- 
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quently, four appeared to be cured and two failed to supply stools for later 
study. In this series the relationship of the total dosage to the end results is 
less clear. ‘Two of those whose infections persisted received more than ten grams, 
and two had smaller doses. The four who seemed to be effectively treated, with 
one exception, received less than this amount. 


The action of Di-hydranol on the other intestinal protozoa (Table 3) seems 
equally uncertain. ‘Two patients who received respectively 6.6 and 13.8 grams 
were found to be passing cysts of Endamoeba histolytica after treatment. 


TABLE 3 
Di-hydranol Effect on Other Protozoa 
: Tricho- 
Re RAS A ge Days Dose E.H. Coli Nana Butschlii anne 
A P A P A P A P A Pp 
1 JEONG 10 8 ON OPN ets is ere We et) UNG cate ere ies hacia es dl 
2 A.O. 14 8 DS PRS LN ER a scolles et IA 
3 L.N. a 8 6.6 Jan) Weancls eos ek 
4 M. 30 8 14.4 i baa 
5 LB: 36 XE 10.2 steqchi lah ese 
6 G.S. 13 8 10.6 eal = 
7 TL. 6 8 4.5 mek eae ak) eet 
8 A. + ft 5.7 Ps. eo 
9 ES. 15 5 7.8 eh es 
10 B. 24 8 13.8 ca Meee (had bere ae bee 
it 1D: 12 is 9 aia avid) Cire tea es shameless (ie ce 
i inf 13 8 2.4 eve aia me oe 
Og Be! 1S <5) 64 7 Poet o Gait 0 3 2 


A = before treatment. 
P = after treatment. 


Hight cases who were carrying Endamoeba coli were given amounts of the drug 
varying from 2.4 to 14.4 grams. Six of these infections persisted and there was 
no correspondence in the dosage given to those that responded favorably. 
Of six individuals carrying the Endolimax nana, three continued to pass the 
characteristic cysts. Again the results obtained seemed to be accidental since 
the two who received the largest doses were not relieved. Jodamoeba butschlii 
responded well since neither cysts nor free forms were found subsequently. 
Trichomonas hominis persisted in two of the three infected individuals. 


SUMMARY 


In ten of fourteen cases reexamined twice after a brief interval following treat- 
ment, Giardia lamblia infection persisted. Only one of these ten had received 
a total dosage in excess of ten grams. Only one of the four who were apparently 
cured received less than ten grams. While the results achieved with the Chilo- 
mastix infections appear better, the lack of correspondence between the dosage 
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and the clinical result leads one to believe that further examinations would have 
revealed a considerably higher percentage of persistent infections. Similarly 
the value of the drug in individuals harboring Endamoeba histolytica, Enda- 
moeba coli, Endolimax nana, and Trichomonas hominis appeared slight. All 
cases of Iodamoeba butschlii seemed to respond favorably. 


CONCLUSIONS 


1. Di-hydranol in doses up to 20 grams in nine days for adults, and in propor- 
tion for children, was well borne and not associated with the development of 
toxic symptoms. 

2. Its effectiveness against Giardia lamblia appears to vary directly with the 
dosage since only the larger amounts resulted in apparent cure. 

3. When given to children in proportion to age, the total amount appears to 
be insufficient for therapeutic purposes. 

4. Di-hydranol has little or no effect on other intestinal protozoa with the pos- 
sible exception of Iodamoeba butschlii which seems to be susceptible to its 
action. 
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EXPERIMENTAL STUDIES ON CHAGAS’ DISEASE IN PANAMA* 


HerBerT C. CuarkK and LAwrenceE H. DuNN 
From the Gorgas Memorial Laboratory, Panama, R. de P. 
The recent discovery of Chagas’ disease, or human trypanosomiasis, in Panama 


has aroused considerable local interest. Twenty-seven years of clinical and path- 
ological records of the Panama Canal have shown no entry of a case of Chagas’ 


* Originally published in The American Journal of Tropical Medicine, Vol. XII, No. 1. 
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disease; and the senior author’s experience in field surveys for malaria in five 
mainland and three island countries of the Caribbean Sea during a period of 
three years did not reveal a case, although over 65,000 men, women and children 
were examined. 

Nevertheless, the same character of field surveys conducted in the mid basin 
of the Chagres River from December 1, 1930 to August 20, 1931 have accidently 
disclosed the presence of 5 human cases of Chagas’ disease. 

Our studies have consisted of searching for Trypanosoma cruzi Chagas in blood 
smears taken from many children during malarial surveys, examination of the 
blood of numerous animals for trypanosomes and subsequent inoculations to 
other animal hosts, and the collection of a number of Triatoma geniculata Latr., 
the arthropod believed to be the principal invertebrate host of the disease in 
Panama, with observations on the infection of these insects with trypanosomes. 


TRYPANOSOMAL INFECTIONS IN CHILDREN 


On December 1, 1930, the first case of human trypanosomiasis or Chagas’ dis- 
ease, to be recognized as such in Panama, was found in an infant, Eulalia Bonilla, 
who was admitted as a patient to the Santo Tomas Hospital, in the city of 
Panama. This case and two others, Theodosia Romero and José Romero, 
which were discovered about three months later, have been reported by Miller (1). 

A fourth case was discovered on March 2, 1931. This was a child, Felix Ortega 
also from the village of Aguas Buenas, where the two Romero children lived, thus 
making 3 cases from this village. The Bonilla child lived in a hut situated about 
2 miles from Aguas Buenas. The two places from which these 4 cases came 
are only a short distance from the highway that extends from the Canal Zone to 
the site of the proposed Madden Dam on the upper Chagres River. 

A fifth case was found on August 20, 1931. This was a ten-year-old colored 
girl, Miriam Williams. She was of Jamaican parentage but had been born in 
Panama City. When the Canal Zone lands were opened to settlers in 1923 this 
family leased and moved to a small farm along the Chiva Chiva trail about 4 
miles from the main Canal Zone highway. The child has lived there since that 
time and has been attending the Canal Zone school at Red Tank. On August 3 
she was ill with fever and unable to attend school. An eruption which the 
mother considered to be measles occurred and lasted about three days. The 
fever still prevailed when the thick blood film in which the trypanosomes of this 
case were found was made on August 19. There were 41 trypanosomes present 
in the first film. This case lived approximately 10 miles in an air line from where 
the other 4 cases lived. The trypanosomes demonstrating the infection in the 
Ortega, Romero and Williams cases were first found in thick blood films taken 
during routine monthly blood examinations for malaria. 


ANIMAL IJNOCULATIONS FROM HUMAN CASES 


Animal inoculations were made from the Bonilla and Romero cases. Rabbits, 
guinea pigs and white rats were inoculated with blood from the Bonilla child on 
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the day following the discovery of her infection with trypanosomes. Thick 
drop blood smears from the child on this day averaged 22 trypanosomes to a 
slide. 

Rabbits 1 and 2. On December 2,1930, these two medium-sized, adult rabbits 
were each inoculated intraperitoneally with 0.5 ec. of blood from the Bonilla 
child. Both animals became positive on December 10 with trypanosomes pres- 
ent in moderate number in their blood on that date. 

Guinea pigs 20, 21 and 22. On December 2, 1930, each of these 3 pigs was 
inoculated intraperitoneally with 0.5 cc. of blood from the Bonilla child. Guinea 
pigs 21 and 22 became positive on December 11 but No. 20 did not show try- 
panosomes in daily blood films until December 19. 

White rats 16 and 17. On December 2, 1930, these 2 rats were ene inoculated 
intraperitoneally with 0.5 cc. of blood from the Bonilla child. Rat 16 became 
positive on December 11 and trypanosomes appeared in the blood of No. 17 on 
December 12. 

On March 13, 1931, guinea pig 79 was given an intraperitoneal injection of 1 cc. 
of blood taken from José Romero and guinea pig 80 received 1 cc. of blood from 
Theodosia Romero. Neither of these pigs ever became positive for trypano- 
somes. On the day the 2 pigs were injected the blood of each of the Romero 
cases was showing but 2 trypanosomes to a thick drop smear. These 2 cases 
seemed to be very light infections and the daily blood smears from them never 
showed more than 1 or 2 trypanosomes to a slide. 

The Williams child (case 5) was brought to Gorgas Hospital on August 21, 1931, 
the second day after trypanosomes were discovered in her blood. On Septem- 
ber 2, 2 guinea pigs and 1 white rat were each inoculated intraperitoneally with 
2 cc. of blood taken from the patient’s arm. No trypanosomes were found in the 
peripheral blood on this day. These 3 animals all become positive with trypano- 
somes present in their peripheral blood on September 22, after an incubation 
period of approximately twenty days. Since this article was in course of prepara- 
tion at this time, these animals are not included in any of the tables, totals or 
percentages given later in this paper and they receive no further mention in the 
following pages. 


TRANSFER OF HUMAN STRAIN FROM ANIMAL TO ANIMAL 


On January 15, 1931, guinea pigs 29 and 30 were each inoculated intra- 
peritoneally with 0.5 cc. of heart’s blood from guinea pig 20. At this time the 
peripheral blood of guinea pig 20 was showing about 22 trypanosomes to a thick 
smear. Guinea pig 29 became positive on February 7 and guinea pig 30 on 
February 12. 

On February 10, 1931, guinea pigs 38 and 39 were each injected intraperito- 
neally with 0.3 ee. of blood from heart of guinea pig 20. Both these guinea pigs 
became positive, No. 38 showing trypanosomes in its blood on February 15 and 
No. 39 on February 27. There were about 12 trypanosomes in a thick film of 
blood from guinea pig 20 on the day these inoculations were made. 
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On January 20, 1931, a marmoset monkey, Leontocebus geoffroy: (Pucheran) 
and a five-toed armadillo, Cabassous centralis (Miller), were each injected intra- 
peritoneally with 0.7 cc. of blood from guinea pig 21. The blood of this guinea 
pig was showing about 6 trypanosomes to a thick film on this date. The monkey 
became positive on February 4th but the armadillo never showed any infection. 

On July 24, 1931, a juvenile (one-fourth grown) four-toed armadillo, Dasypus 
novemcinctus fenestratus Peters, was inoculated intraperitoneally with 0.7 cc. of 
blood from the heart of guinea pig 39. The blood of this guinea pig was showing 
26 trypanosomes in a thick film on this date. This armadillo died on August 13, 
but since it never showed trypanosomes in its blood and its death was due to other 
causes this inoculation has been considered as a negative one. 

Six bats, 2 Phyllostomus hastatus panamensis Allen and 4 Hemiderma perspicil- 
latum aztecum (Saussure), that were collected in the Chilibrillo Caves and had 
given negative results in daily blood examinations for seven days were inoculated 
intraperitoneally with heart’s blood from guinea pig 22 on January 21. The 
blood of this pig was showing an average of 5 trypanosomes to a thick film on this 
date. Each bat received approximately 0.3 cc. of the pig’s blood. None of 
these bats became positive during the following twenty days and at the end of 
that time they were inoculated with another strain. Details of this reinoculation 
are given in a later page. | 

Five of the bats that had remained negative after inoculation with the dog 
strain on January 21 were reinoculated with the Bonilla strain on February 10. 
Each of these bats was inoculated intraperitoneally with 0.3 cc. of heart’s blood 
from guinea pig 20, the blood of which was showing 12 trypanosomes to a thick 
film on this date. Three of these bats failed to show any infection. The other 
two, both Hemiderma perspicillatum aztecum (Saussure), became positive. One, 
No. A. B. 5, showed a trypanosome in its blood on February 25. The second bat, 
No. A. B. 12, revealed 1 trypanosome in its blood on February 13 and another 
was found on February 25. 


NATURAL INFECTION IN DoG 


A few days following the discovery of the Bonilla case a visit was made to the 
house from which the child came. Blood films from two other children, one about 
two years and the other three years of age, were taken at this time. ‘These films 
gave negative results upon examination. Several days later, on December 13, 
1931, this house was again visited and blood films taken from two puppies and a 
kitten that were at the house. Upon our return to the laboratory these films 
were examined and it was found that one of the puppies was heavily infected 
with trypanosomes. The other puppy and the kitten were negative. On the 
afternoon of the same day the 3 animals were brought to this laboratory. The 
puppies appeared to be about three or four months old and were greatly emaci- 
ated and weak. The kitten was in the same poor condition as the puppies and 
this probably was due as much to insufficient food as to other causes. Thick 
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blood films from the infected puppy, No. 1, showed about 150 trypanosomes to a 
slide at this time. Both of these puppies died on December 15, two days after 
being brought to the laboratory. The kitten was kept under observation for 
several weeks but no trypanosomes were found in its blood during this time. 

From the literature at hand we are unable to find any previous report of a 
natural infection of Chagas’ disease in a dog and we believe that this is the first 
instance of the kind. | 


TRANSFER OF DoG STRAIN TO OTHER ANIMALS 


On December 14, 2 white mice, 2 white rats and 2 guinea pigs were each inocu- 
lated with blood taken from the jugular vein of infected puppy 1. The mice and 
rats each received 0.5 cc. of blood and the guinea pigs were each given 1 cc. All 
6 animals became positive and showed trypanosomes in their blood. One mouse 
was positive in ten days and the other in sixteen days. The 2 rats became posi- 
tive in nine and eleven days and the guinea pigs in three and four days. 

On January 21, 2 guinea pigs were each inoculated intraperitoneally with 1 cc. 
of blood from the heart of white rat 22. This rat was one of those infected 
through inoculation with blood from puppy 1. These 2 guinea pigs showed 
trypanosomes in their blood in fourteen and fifteen days after inoculation. 

Three bats, Hemiderma perspicillatum aztecum (Saussure), that had shown no 
natural infection of trypanosomes in their blood during seven days after capture 
were each inoculated with 0.6 cc. of blood from the heart of white rat 22 on 
January 21. There were 5 trypanosomes present in a thick film of blood from 
the rat on this date. ‘Two of these bats never showed any infection. One try- 
panosome was found in a blood film from the third bat, No, A. D. 6, on Febru- 
ary 10. 


NatTuRAL INFECTION IN ARMADILLOS 


Chagas (2) and Torres (3) have found trypanosomal infections in the armadil- 
los in Brazil. The trypanosomes present in these animals appeared to be indis- 
tinguishable from Trypanosoma cruzi and have been accepted as being that or- 
ganism. ‘Three species of the Brazilian armadillos appear to acquire this through 
natural infection. Chagas (4) found that from 46 to 50 per cent of the species, 
Dasypus novemcinctus, were infected. This species differs from our common 
armadillos, Dasypus novemcinctus fenestratus Peters, only in subspecific differ- 
ences and through geographic distribution. We were fortunate in being able to 
find that a number of our Panama armadillos were also infected with a trypano- 
some morphologically similar to those found in the human cases and we have no 
hesitancy in recording it as 7’. cruzz. 

During the past thirteen months a total of 28 armadillos, 25 Dasypus novem- 
cinctus fenestratus Peters and 3 Cabassous centralis (Miller), have been received 
alive at this laboratory. The blood of twenty-four of these animals was exam- 
ined daily by the thick film method during a period of seven or more days. The 
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other four died or were killed in less than seven days, two being sacrified three 
days after being received and two died on the fifth day. Six, or 21.4 per cent, of 
these animals, all Dasypus novemcinctus fenestratus, were found to be infected 
with trypanosomes. 

Armadillo 1. Received on August 12, 1930. Had been captured near Arrai- 
jan. <A trypanosome was found in one of its daily blood smears on August 20, 
eight days after being received. The animal died on August 21. Smears of 
heart’s blood taken at autopsy showed trypanosomes. ‘The infection in this ar- 
madillo was found before the first case of human trypanosomiasis was discovered 
in Panama. 

Armadillo 18. Was captured near Patuga, in the Province of Herrera, and 
was brought to the laboratory on July 1, 1931. One trypanosome was found in 
its blood on July 5. It was sacrificed on July 9. A thick film of post-mortem 
blood was positive for 2 trypanosomes. 

Armadillo 20. This animal was received on July 14 from Parita, Province of 
Herrera. <A thick film of its blood taken on July 15 contained 15 trypanosomes. 
A gradual increase in the number of trypanosomes in the blood seemed to occur 
until ninety-nine were present in a thick film taken on July 23. Its post-mortem 
blood showed many trypanosomes in both thick and thin films. 

Armadillo 21. Received on July 14 from Parita. A thick blood film taken 
from this animal on July 15 contained 25 trypanosomes. . This number increased 
until seventy-five could be found on July 21. Many trypanosomes were present 
in the post-mortem blood of this animal after it was killed on July 23. 

Armadillo 23. Captured near Parita and brought to the laboratory on July 
14. One hundred and fifty trypanosomes were found in a thick film of its blood 
on July 15, one or two being present in each microscopic field. This animal 
was killed on July 23. Trypanosomes were present in each microscopic field 
of the thick film of blood taken from the animal’s heart at autopsy. 

Armadillo 25. 'This animal was brought to the laboratory on August 8. It 
had been captured near Patuga. A thick blood film taken from this armadillo 
on August 10 showed 6 trypanosomes. This number increased to thirty-one to 
a film by August 16. This armadillo died on August 18. Blood films taken at 
autopsy showed 52 trypanosomes to a thick film and three to a thin film. 

It was interesting to note that of the positive armadillos only one could be con- 
sidered an adult. This was No. 18 with a comparatively light infection. The 
other five were juveniles and apparently not more than one-quarter grown. 
Three of the latter were part of a batch of five that were captured near Parita 
and since the five were about the same size they probably all belong to the same 
litter. The other two of the batch showed no trypanosomes. 

The two villages of Parita and Patuga, in the Province of Herrera, where five 
of the positive armadillos were caught, are hardly more than 4 miles apart. 

The daily increase of the trypanosomes in the blood of four of these juvenile 
armadillos following their capture was rather striking and leads one to wonder 
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regarding the cause of it. It may have been due to an effect produced on the 
animal through being handled, lack of proper food or by other abnormal condi- 
tions caused by their captivity. 

The foregoing observations on the infection in armadillos cause us to suspect 
that a great many of the armadillos in Panama become infected with trypano- 
somes while in the early juvenile stage and as they become older the infection 
is either thrown off entirely or the trypanosomes become so few in number that 
that they are seldom found in the peripheral blood unless something abnormal 
happens to the animals and causes a relapse. 


ATTEMPTS TO TRANSFER ARMADILLO STRAIN TO OTHER ANIMALS 


The only attempts made to transfer the armadillo strain of trypanosomes to 
other animals was the inoculation of 2 guinea pigs with blood from the heart of 
armadillo 1 on August 21, 1930. This blood was taken while the armadillo was 
in a moribund condition. Each pig received 0.5 cc. of the blood intraperito- 
neally. The pigs failed to show any positive results. The infection in this 
armadillo was a very light one. 


NATURAL INFECTION IN OPpossuMS 


In 1929, Robertson (5) found an opossum, Didelphis marsupialis, naturally 
infected with a trypanosome that seemed to be 7. cruzi, near Tela, Honduras. 
This appears to be the first report of a marsupial being infected with this trypano- 
some. A number of naturally infected local opossums of practically the same 
species were also found by us during our investigation. The trypanosome pres- 
ent.in the blood of these animals resembled 7’. cruzi and we believe with Robert- 
son, that it should be so recorded. 

During the past seven months, 81 opossums, Didelphis marsupialis etensis 
Allen, were received at this laboratory and the blood of each one was examined. 
Owing to the existing conditions the number of daily examinations of each varied 
considerably. Twenty-five of the animals had been injured during capture and 
died or were killed so soon after arrival at the laboratory that only post-mortem 
blood was examined. Blood films for examination were taken from two on one 
day only, from twelve on two days, nine on three days, eleven on seven days, 
three on eight days and nineteen for periods ranging from eight to ninety days. 

A total of twenty, or 24.6 per cent, of the 81 opossums examined was found 
to be infected with trypanosomes. The number present in the blood of these 
animals varied considerably and ranged from one to eighty-eight to a thick film. 
The greater number of the animals, however, showed only light infections. 

Trypanosomes were found in blood films from eight of the animals that were 
killed on arrival and whose post-mortem blood only was examined. Of the 
others that remained alive one day or longer and which were found to be infected, 
5 showed trypanosomes on the first day, 3 on the third day, 1 on the tenth day 
and 1 animal did not show a positive film until the twenty-first day after its 
arrival at the laboratory. 
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The infected opossums came from several locations. One was captured in 
the Chilibrillo Caves, about 14 miles from Aguas Buenas. Another came from 
Summit, in the Canal Zone. Two were taken near Alhajuela, about 5 miles from 
from the Chilibrillo Caves. Ten were captured near Parita and six were brought 
from Patuga. Five of the positive animals were found in one lot of 14 opossums 
received from Parita on July 8, 19381. 


NATURAL INFECTION IN BATS 


Wenyon (6) informs us that bats naturally infected with trypanosomes have 
been found by various workers in Europe, India, Africa, South America, the West 
. Indies and other parts of the world. Although some of the trypanosomes found 
in these bats closely resembled 7’. cruzi they, nevertheless, were believed to be 
different species. 

The trypanosomes found in the bats of Panama are morphologically similar to 
T. cruzi and in our estimation should not be recorded as a separate species. 
There seems no reason to believe that bats are likely to have a trypanosome 
limited to the Chiroptera or that it would be incongruous for the latter to be in- 
fected with 7’. cruzi. 

Therefore, as a result of our findings during these investigations, we feel quite 
confident that the trypanosomes found by us in the bats of Panama were 7’. cruzv. 
This conviction is due not wholly to the similarity of morphology of the trypano- 
some but also to the other circumstances involved. We found an infected 
opossum, many infected bats and numerous infected T’riatoma in the same cham- 
ber of a cave and this cave was only a comparatively short distance from the habi- 
tations of the human cases. In addition, the trypanosome of the bat was trans- 
mitted to laboratory animals and we look upon this as evidence of considerable 
weight. 

The blood of 161 bats have been examined during the past thirteen months 
and a total of thirty, or 18.6 per cent, was found to be infected with trypanosomes. 
The species represented by those examined and the number of each that were found 
infected are given below: 

Hermiderma perspicillatum aztecum (Saussure). Seventy-five bats of this 
species were examined and eighteen, or 24 per cent, were found to be infected 
with trypanosomes. Fifty-five of those examined, including sixteen positives, 
were collected in the Chilibrillo Caves and twenty-one, with two positives, were 
taken from culverts beneath the highway at Bella Vista, suburb of Panama. 

Phyllostomus hastatus panamensis Allen. Thirty-seven of these large bats 
were collected in the Chilibrillo Caves. Upon examination, eight, or 21.6 per 
cent, were found to be positives. 

Uroderma bilobatum Peters. Fifteen of this species that were found hanging 
in trees at Summit were examined and one, or 6.7 per cent, showed trypanosomes 
in its blood. 


Glossophaga soricina leachi (Gray). Thirteen of this species were examined. 
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Nine of these were found in a small detached building used for a private garage 
near a dwelling at Bella Vista and four were captured in a culvert beneath the 
roadway on the west side of the Canal, nearly opposite the Miraflores Locks. 
One of the number takén at Bella Vista proved to be positive, giving 7.7 per cent 
of positive findings for this species. 

Artibeus jamaicensis jamaicensis Leach. Eight specimens of this robust bat 
were captured in palm trees at Summit. Two or 25 per cent, were positive. 

Molossus sinaloae Allen. Thirteen of this species were collected in the attic 
of a house at El Real, in the Tuira River district. None in this lot was found to 
be infected. 

One hundred and five of the 161 bats examined were chloroformed soon after 
their arrival at the laboratory and a thick and a thin film made from the blood of 
each one. ‘The blood was obtained either by clipping the tip of an ear or drawing 
it directly from the heart with a hypodermic syringe. The bats were then 
usually killed in order that all ectoparasites could be collected. This resulted in 
the examination of but one thick film from each bat that was handled in this way. 
The remaining fifty-six bats were kept alive for some time for observation or ex- 
perimental purposes and this allowed them to be examined daily over periods 
ranging from two to fifteen days or longer. ‘Trypanosomes were found in twenty- 
three, or 76.6 per cent, of the infected bats during the examination of the first film 
from each. The infections in the other seven positives were discovered during 
later examinations that ranged from two to six days. 

The number of trypanosomes present in the first positive slide taken from each 
infected bat varied from a single trypanosome to four hundred or more in a micro- 
scopic field of a thick film. One lot of thirty-four Hemiderma perspicillatum 
aztecum that was collected at one time in the Chilibrillo Caves contained twelve 
positives. These infections were all found during the examinations of the first 
films. Several of this lot showed heavy infections, one having more than four 
hundred in each microscopic field. 

We do not consider it presumptuous to express the belief that the majority of 
the bats of Panama become infected with this trypanosome in early life and that 
many of them spontaneously recover to become chronic carriers of the parasite. 


TRANSFER OF BaT STRAIN TO OTHER ANIMALS 


Animal inoculations were made with the strain of bat trypanosomes and the 
infection was transmitted to white mice, white rats, guinea pigs and dogs. 

White rats 1 and 2. On August 5, 1930, seven bats, Artvbews jamarcensis jamai- 
censis, were captured in a palm tree at Summit and brought to the laboratory. 
Two of these were adult females and five were juveniles, three males and two fe- 
males, that apparently were slightly more than half grown. Approximately 0.3 
ec. of blood was taken directly from the heart of each of the two adults and two of 
the juveniles and injected into the peritoneal cavity of rat 1. Asecond rat, No. 2, 
was inoculated in the same manner with blood from the other three juvenile bats. 
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Blood films taken from each of these bats showed an infection with trypanosomes 
in one of the adults. All of the others gave negative results. Rat 1 died August 
16 before exhibiting any signs of infection. No. 2 became positive and showed 
trypanosomes in its blood on August 20, fifteen days after inoculation. 

White rat 8. On August 23, rat 8 was inoculated intraperitoneally with 0.5 
cc. of blood taken from the heart of infected rat 2. There was but one trypano- 
some to be found in a thick film of blood from the latter rat on this date. Rat 8 
became positive and showed trypanosomes in its peripheral blood on September 
6, after an incubation period of fourteen days. 

Guinea pig 6. This pig was also inoculated with 0.5 cc. of heart’s blood from 
rat 2 on August 23 and became positive on September 1. 

White mice 18 and 19. On December 8 these 2 mice were each inoculated 
with 0.5 ec. of blood from the heart of guinea pig 5. The last date that trypano- 
somes had been found in the peripheral blood of this guinea pig was November 17 
twenty days previously. Since that date the pig’s blood was examined six times 
at intervals of from three to five days between examinations. No trypanosomes 
were found in these examinations and none were present in a blood film taken on 
the date of these inoculations. Both of these mice became positive for trypano- 
somes on December 22 and developed fairly heavy infections. 

Guinea pig 25. This guinea pig was also injected with 1 cc. of blood from 
guinea pig 5 simultaneously with the inoculations of mice 18 and 19. Trypano- 
somes appeared in its blood on December 17. 

Dogs 3 and 4. These dogs were about two months old and had been well cared 
for and were fat and in good condition. No. 3 weighed 93 pounds and No. 4 
weighed 11 pounds. They were both inoculated on January 17. No. 3 re- 
ceived 1 cc. of blood from the heart of guinea pig 25. No. 4 was given 0.5 cc. of 
blood taken from the heart of white mouse 18. Both of these inoculations pro- 
duced positive results. Trypanosomes were found in the blood of dog 3 on 
February 5 and of dog 4 on January 27. 

Wenyon (7) states that “‘Battaglia (1914) has claimed that 7’. vespertilionis is 
pathogenic to rabbits. He makes a similar claim for 7’. lewist. No other obser- 
ver has succeeded in confirming these statements, attempts at infecting labora- 
tory animals with the trypanosomes of bats having invariably failed.” 

It may be noted from our success in infecting laboratory animals with the 
trypanosome of the bat that in Panama this organism is readily transmissible. 


NATURAL INFECTION IN A SQUIRREL 


A half-grown squirrel, Sciwrus gerrardi morulus Bangs, had been kept as a pet 
for some time in the household of the Romero family, the two children of which 
were found to be infected with Chagas’ disease on March 9. On March 30 
this squirrel was brought to the laboratory and blood films taken from it for 
examination. A search of the first thick film showed eight trypanosomes. 
Daily blood films showed from two to six trypanosomes to a film until April 4 
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when the animal was placed on the survey list to be examined only at ten-day 
intervals. The examination of April 14 showed two trypanosomes to a film and 
on April 24 one was present to a film. This was the last date that the blood of 
the squirrel was found to be positive, although it was examined once every ten 
days during the subsequent four months. 

The trypanosome in this squirrel was similar in morphology to 7’. cruzi and we 
have accepted it as such. We believe that it may have acquired its infection at 
approximately the same time as the 2 human cases in the house where this 
squirrel was secured. 


Insect VECTORS OF CHAGAS’ DISEASE IN PANAMA 


The insects that have been incriminated in the transmission of Chagas’ disease 
in South and Central America belong to the family Reduviidae. This family is 
represented in Panama mainly by two members, T'riatoma geniculata Latr. and 
Rhodnius prolixus Stal.’ Other species have been reported from this Republic but 
apparently they have been found only in small numbers. Neither of the two 
species that are commonly found here are present in abundance although they 
may be numerous in certain small areas. 

Specimens of Rhodnius prolixus have been received from time to time by the 
junior author during a period of more than twenty years, but always in very 
sparse numbers. Three lots of from two to four each have been received from 
Capira. These were collected by a local resident who was engaged to search for 
them. Occasional specimens have been found at Ancon, in the Canal Zone, at 
Canete, in the Bayano River region and at Santa Rosa and San Juan, in the 
Chagres River valley. Two males of this species were also sent to this laboratory 
by the Bonilla family, one member of this family was the first human case of 
Chagas’ disease to be found here. The two bugs were captured in or near the 
hut in which this family lives. Since we have not been able to secure Rf. prolixus 
in any numbers no studies have yet been carried out to determine their possible 
infection with trypanosomes in Panama. 

In Brazil the Triatoma geniculata is found in the burrows of armadillos and it 
seems to be the belief there that these animals receive their infection from the 
bugs. If such is the case the infection is probably passed back and forth from the 
infected bugs to young animals and from the infected animals to bugs newly 
emerged from the eggs. Since we have not had opportunities for examining the 
burrows of armadillos in Panama we are unable to state whether or not they are 
infested with these bugs in this part of the world. 

Only two specimens of Triatoma geniculata had been collected by us in Panama 
previous to the beginning of these studies in Chagas’ disease. Both of these were 
taken from the outside of a house screen, one at Ancon and the other at Balboa, 
in the Canal Zone, during 1914. During the past few months we have also re- 
ceived two specimens from Santa Rosa and one from Aguadulce. The main 
source of our supply of 7’. geniculata that were used in these experiments was 
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the Chilibrillo Caves that have been previously mentioned in the foregoing 
pages as a place where an opossum and numerous bats infected with trypano- 
somes were found. 


Tue Repuvip Bue, TRIATOMA GENICULATA, IN THE CHILIBRILLO CAVES 


The Chilibrillo Caves are located in the extensive limestone ridge sloping along 
the Chilibrillo River, a tributary of the Chagres’ River. They are hardly more 
than 4 mile from the new Madden highway that extends from the Canal Zone to 
the upper Chagres River. In air lines from these caves it is about 1 mile to the 
Bonilla house, 15 miles to Aguas Buenas, 5 miles to Santa Rosa, 7 miles to Sum- 
mit in the Canal Zone and 15 miles to Panama City. 

The easily accessible parts of these caves consist of three large chambers and 
numerous tunnels, many of the latter being connected. The central chamber is a 
fairly dry, flask-shaped room approximately 185 feet in length and increasing 
from 20 feet in width near the entrance to 50 feet wide near the posterior wall. 
The roof is nearly hemispherical and at the highest part is hardly more than 12 
feet from the floor of the cave. 

At the beginning of the present year it was planned to carry out a rather com- 
plete survey of the fauna of these caves. This work was begun on January 15 
and during the subsequent ten weeks Mr. A. L. Brody, Assistant Entomologist at 
this laboratory, accompanied by a West Indian boy, spent an average of three 
forenoons each week in collecting specimens of the fauna present in various part 
of the caves. 

Bats of several species were present by the thousands and were hanging, either 
singly or in large groups from the roof and walls of the caves. 

A total of ninety specimens of T'riatoma geniculata was taken in these caves. 
EKighty-nine of these were collected in the central chamber described above, only 
one being found in the other parts of the caves. Eighty-five were taken in a 
small alcove on one side of this chamber about 50 feet from the entrance. The 
infected opossum, No. 1, was also found in this alcove. 

The bugs were not found in abundance. From one to seven could be located 
on the walls each time the cave was visited. Seven was the largest number taken 
at one visit. Each visit: represented approximately two and a half hours of 
searching by two collectors with the aid of electric flashlights. This leads us to 
believe that the bugs remain hidden within the numerous small crevices present in 
the walls of the cave during the greater part of the time and they are not seen on 
the walls except when they emerge in search of a meal of blood. 

These bugs readily fed on bats in the laboratory and it is quite probable that 
under natural conditions in the caves they commonly obtain their blood meals 
from the bats as well as from other animals that may be present. Three opos- 
sums, however, were the only mammals other than bats seen in the caves during ~ 
this survey. 
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Nine of the Triatoma collected were adults. The other eighty-one were imma- 
ture forms that ranged from unfed larvae to last stage nymphs. 

A report by Caudell (8) on insects collected in these caves in 1923 by Shannon, 
Zetek and Molino shows that specimens of 7’. geniculata were found there at that 
time. In view of this it is quite probable that this species of T'’riatoma has been 
present in the caves for many years. 


TRYPANOSOMAL INFECTION IN TRIATOMA GENICULATA 


Studies to determine the number of the Triatoma that might be infected with 
trypanosomes were carried out on the specimens collected in the caves. These 
studies consisted of (a) examination of the feces of the bugs, (b) moculation of 
guinea pigs with macerated bugs and (c) feeding the bugs on guinea pigs. 


Examination of the feces 


Microscopic examinations were made of smears of feces from eighteen of the 
bugs. The smears were made from the material excreted soon after taking a 
meal of blood from a guinea pig. Asa bug became replete and was removed from 
the guinea pig it was placed in a clean, short, wide-mouthed bottle. Excreta was 
usually discharged within a half hour after a bug was placed in the bottle and one 
or two slides was then prepared from this material. Trypanosomes were found 
in slides from ten out of the eighteen bugs, giving a result of more than 55.5 per 
cent of positives in the lot. Had smears been made and examined on more than 
one occasion from each bug it is probable that more positives would have been 
discovered. 


Inoculation of guinea pigs with macerated Triatoma 


Twenty-six of the bugs, representing the different nymphal stages as well as 
adults, were used in these inoculation experiments. Each bug was well macer- 
ated in a small amount of normal saline solution and the resultant emulsion in- 
jected into the peritoneal cavity of a guinea pig. This was done either on the 
day the bugs were collected or on the day following and without giving them any 
chance to feed while at the laboratory. 

Five of these bugs had round abdomens and upon maceration each showed 
blood that appeared to be of fairly recent ingestion in the stomach or intestinal 
tract. Three were partly depleted and the contents of their alimentary canals 
were fairly well digested. Eighteen were quite flat and all material present in 
the intestines was thoroughly digested. 

Twenty-one, or 80.8 per cent, of the 26 guinea pigs that were inoculated 
became positive, showing that the greater number of the T’riatoma found in the 
cave were infected with trypanosomes. 

Nothing of any importance could be noted in regard to the relation of the state 
of repletion of the bugs to their infectivity. One of the five nearly replete bugs 
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gave negative results. Each of the three that were partly replete proved to be 
positive. The eighteen flat ones gave fourteen positives and four negative results. 


Feeding Triatoma on guinea pigs 


A number of the T’riatoma were kept for use in life history studies that we began 
to carry out with this species. 

In these studies each of the bugs was given an opportunity to feed on a guinea 
pig at intervals of every four days while in the immature stages and from two to 
four days for the adults. ‘They were allowed to feed by placing each one in the 
bottom part of a small, round, cardboard pill box and the latter inverted on the 
shaven area of the abdomen of the guinea pig. The guinea pig was previously 
immobilized by bandaging it to a narrow strip of wood. A few turns of the band- 
age also served to hold the pill box firmly in place and prevent the escape of the 
bug. This arrangement placed the bug directly on the skin of the guinea pig 
with an opportunity for feeding in the dark. Three or four boxes, each contain- 
ing a bug, were usually bandaged on a guinea pig at one time. Each box was left 
on the guinea pig from thirty to forty minutes. 

Thirty-five bugs were used in these studies when they were started early in 
February. The mortality in this group was high and this number gradually de- 
creased until but eleven were left at the end of June. 

Each guinea pig was used as a host for a period of from four to six days. The 
total number of bites received by each guinea pig as well as the number of bugs 
that fed on each varied considerably, this depending entirely on the appetites of 
the bugs. Twenty-eight bites was the largest number definitely known to be 
received by one animal while seven was the smallest. None of the guinea pigs 
was bitten by all of the bugs during the period that it was used. Several of the 
bugs, however, fed two or more times on one animal. A positive bite was deter- 
mined by the appearance of the bug when removed from the host. If much 
blood had been ingested, the effect of it was easily noticeable in the color, 
swelling, etc., of the abdomen of the bug. There was no way of determining, 
however, the number of times that a bug might have inserted its mouth parts in 
the skin and withdrawn them without feeding. 

Daily blood examinations were made on the first 15 guinea pigs that were con- 
secutively used in these studies. Seven, or 46.7 per cent, of these became posi- 
tive and showed trypanosomes in their peripheral blood. The greatest number 
of bites to be received by one of the animals that became positive was twenty- 
two and the least number was eight. 

In going over the literature on Chagas’ disease and T'riatoma one finds that a 
question exists in regard to whether the transmission of the disease to man or 
animal occurs through the bite of the bug or through contamination with feces 
that it deposits while feeding. In our studies the bugs were given the opportu- 
nity of resting directly on the skin of the host while feeding which would of course 
be nearly as favorable for infection by means of the excreta as by the bites alone. 
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Feces were occasionally noted on the skin, especially when a bug became greatly 
engorged and was left on the host for longer than thirty minutes. More fre- 
quently, however, the bugs did not discharge excreta until after they had been 


TABLE 1 
Incubation period of T. cruzt in animals infected from various sources 
Laboratory Incubation 
Animal P 


Source of Inoculation Animal Inoculated Number (days) 


Rabbit 1 8 
Rabbit 2. 8 
Human case 1 (Bonilla)......... pie 5 is a e 
White rat 16 9 
White rat 17 10 
Guinea pig 29 23 
Guinea pig 30 28 
Guinea pig 20 (first subinocula- | Guinea pig 38 5 
TAOS) er ee AT et rt a Guinea, pig 39 17 
Bat A. B. 5 15 
Bat A. B. 12 3 

Guinea pig 21 (first subinocula- 
Ter) eae pS POR fF Marmoset monkey 58 15 
White mouse 20 16 
White mouse 21 10 
Dog 1 (natural infection)........ sau De 5 i 
Guinea pig 26 4 
_ Guinea pig 27 3 
White rat 22 (first subinocula- anes . 5 i 
ALG ETD pe peek TENOR oe aD oath eer BabikecD) 6 20 
Bats (pooled blood from four)... .. White rat 2 15 
. : White rat 8 14 
Rat 2 (first subinoculation)...... Guinea pig 5 8 
Guinea pig 5 (second subinocula- | sae i re Ae me ‘s + 
tion) Biiay “a Met alte A id IS OMe. eye) ei Olid, ene. Chreue cha [ Guinea pig 25 9 
Guinea pig 25 (third subinocula- { Dog3 19 
WOM) sate soroeet rude nie Sy Ths Dog 4 10 


replaced in the bottles in which they were regularly kept. We have, therefore, 
no way of determining the manner in which the infection occurred in our pigs 
that became positive. It is planned to carry out investigations on this problem 
of transmission at a later date. 
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INCUBATION PERIOD OF TRYPANOSOMA CRUZI IN ANIMALS 


The incubation period of 7’. cruzi varied considerably when inoculated into 
animals. This variation was not due entirely to the strain being changed 
through numerous transfers since marked differences are shown in the first inocu- 
lations. The incubation periods in each animal that became positive from being 
inoculated with infected blood or were infected through experiments with the 
Triatoma geniculata are shown in table 1. 

The same wide variation in the incubation period shown in the animals inocu- 
lated with infected blood was also manifested in the guinea pigs inoculated with 
macerated Triatoma (table 2). 

It was impossible to definitely determine the incubation periods in the 7 guinea 
pigs that became infected through feeding the bugs on them since each guinea 
pig was used as a host for the bugson from four to six consecutive days. Taking 
the first and last days on which a pig was used as the maximum and minimum 


TABLE 2 
Incubation period of T. cruzi in guinea pigs inoculated with macerated Triatoma 

Guinea Pig Incubation Guinea Pig Incubation 
Number Period (days) Number Period (days) 

40 Pape owe vf 

42 12 59 18 

44 7 61 1% 

45 11 62 22 

46 vy 63 24 

48 9 67 15 

49 10 68 23 

52 ; Te yea at 1 

‘oh! 10 76 6 

55 ire 78 13 


56 10 


possible time between infection and the appearance of trypanosomes in the periph- 
eral blood, the shortest period was from six to ten days and the longest from 
eighteen to twenty-two days. 


THE DEGREE AND PERSISTENCE OF INFECTION IN VERTEBRATE Hosts 


Our observations on the infection of 7’. cruzi in vertebrate hosts were carried 
out mainly on the laboratory animals that were experimentally infected during 
these studies. The majority of the armadillos, opossums, bats, etc., seldom lived 
more than a few weeks after they were received at the laboratory. Many were 
killed for intestinal examinations in connection with other investigations that 
were being carried on at the time. Others died through causes due to previous 
injuries, improper diet, confinement, etc. The daily handling of them to secure 
blood for films was also probably inimical to their longevity under laboratory con- 
ditions. Furthermore, since the naturally infected animals were positive before 
they were received there was no way of determining the length of time the infec- 
tion had persisted before coming under our observation. The small amount of 
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information that we did acquire on the infection in wild animals is given in the 
previous pages. 

The source of the infection in laboratory animals seemed to have but little 
bearing on the intensity of the infection. There was comparatively little differ- 
ence to be noted in infections produced through inoculations with positive blood, 
macerated bugs or by the bugs feeding upon the animals. 

Daily blood examinations were made on nearly all the experimentally infected 
animals during a period of from six to twelve weeks following the appearance of 
trypanosomes in the blood. After that period the examinations were carried out 
only at ten-day intervals so long as the animal lived. The thick blood film method 
was used in these examinations and since the films were made daily by the same 
person they remained fairly regular with regard to the amount of blood used for 
each film. These examinations gave a good opportunity for observing the varia- 
tions occurring in the number of trypanosomes found from day to day, not only 
between different animals but also the daily changes that took place in individual 
animals. 

The largest number of trypanosomes found in a film during the course of an 
infection in an animal constituted what we are terming the ‘“‘peak peripheral in- 
fection” and the day on which this peak infection occurred as the “infection peak 
day.”’ The number of trypanosomes present at the peaks of peripheral infections 
varied considerably among the animals and ranged from one to more than six- 
teen hundred. There was also a wide variation shown in the number of days 
-elapsing between the date that trypanosomes were first found in an animal’s 
blood and infection peak day, the shortest time being three days and the longest 
one hundred and fifteen days. 

The 21 guinea pigs that became positive through inoculation with macerated 
Triatoma seemed to be somewhat more consistent in having large numbers of 
trypanosomes at peak peripheral infections than those in the other experimen- 
tally infected groups. One of these guinea pigs ran a very light infection and 
never showed more than 1 trypanosome to a film and positive films were found 
only on occasional days. The heaviest infection in this group had more than 600 
trypanosomes at the peak peripheral infection. The number of trypanosomes 
present at the peaks of peripheral infections of the other 19 guinea pigs of this lot 
when arranged in groups show that two had less than 100 each, three between 
100 and 200, two between 200 and 300, eleven between 300 and 400 and two had 
between 400 and 500 each. Among these guinea pigs there were thirteen that 
reached their infection peak days in less than twenty days after trypanosomes 
first appeared in their blood, five in from twenty to thirty days, two in from thirty 
to forty days and one did not reach the peak until one hundred fifteen days after 
first becoming positive. This last animal had a comparatively light infection 
with a peak peripheral infection of 43 trypanosomes. 

Two of the guinea pigs that became positive through the bugs feeding upon 
them never showed more than one trypanosome to a film. The peak peripheral 
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infections of the other five ranged from 150 to more than 300 trypanosomes. 
These five all reached their infection peak days in from twelve to eighteen days 
after becoming positive. 

The heaviest infection of all the animals was a peak peripheral infection of 
more than 1600 trypanosomes at twenty-one days after the beginning of the 
positive infection, which occurred in a guinea pig inoculated with blood from the 
naturally infected dog 1. The second high peak peripheral infection had more 
than 1000 trypanosomes after an interval of seventeen days from the first posi- 
tive day. It was in a guinea pig that was inoculated with blood from human 
case 1. Among the other animals of this blood inoculated group there were three 
that showed only one trypanosome toa film. About half of the others had a peak 
peripheral infection of less than 100 trypanosomes. Taken as a whole this group 
had a much lower average peak than the guinea pigs infected by means of the 
Triatoma. In this blood inoculated group, which represents rabbits, guinea pigs, 
white rats, white mice and bats, the guinea pigs ran the heaviest infections. 


TABLE 3 
Length of infectivity periods in animals and number of animals still infected 
Number of Days of Number of Number of Animals 
Infectivity Periods Animals Still Infected 
0-25 a 
25-50 6 
50-100 11 2 
100—150 15 1 
150-200 10 2 
200-250 1 
250-300 2 2 


One white mouse reached its peak of 78 trypanosomes after one hundred ten 
days, while another had a peak of 26 trypanosomes after forty-one days. The 
heaviest infection in a white rat was 303 trypanosomes after thirteen days of in- 
fection. The two rabbits reached the respective peaks of 23 and 68 trypano- 
somes, one in ten days and in the other in thirteen days. 

The persistence of infectivity in the 55 experimentally infected animals (exclu- 
sive of the 3 bats) varied from one to two hundred seventy-eight and more days, 
since the animal in which this maximum infection period is still infected at the 
time of writing. Three of these animals died before the trypanosomes had dis- 
appeared from their peripheral blood and three more were sacrificed while still 
showing the parasites. The periods of infectivity, or the time elapsing between 
the date of finding the first trypanosomes in the peripheral blood of an animal and 
the date the last one was noted, have been placed in groups according to the 
length that the infectivity period of each animal persisted. 'The number of days 
in these infectivity periods and also the number of animals that are still showing 
trypanosomes in their blood streams are shown in table 3. 

Various opinions have been given by workers on Chagas’ disease in regard to the 
susceptibility of infection of different animals. There also seems to be a belief 
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that very young animals are much more susceptible than are adults. In our 
work with this disease we found that guinea pigs proved to be the most satis- 
factory laboratory animals. All the other laboratory animals that are commonly 
used were easily infected and most of them ran fairly heavy infections. We 
found adult animals to be so susceptible to this disease that we had no reason 
for using very young ones. 


PATHOGENICITY OF CHAGAS’ DISEASE 


Our studies on Chagas’ disease have been carried out over too short a period and 
have been of too superficial a nature to enable us to gain much information of 
the pathogenicity of 7. cruzi. None of the 5 human cases, however, appeared 
to present any very definite symptoms that could be directly ascribed to this 
disease. ‘The trypanosomes disappeared from the peripheral blood of these 5 
cases without specific treatment. If the disease 7s of a chronic nature it may be 
that the trypanosomes will appear again in the peripheral blood at intervals. - 

No serious results developed in the animals infected, either naturally or experi- 
mentally, that came under our observations. Of the 39 guinea pigs that were 
experimentally infected there are 33 still living. The length of time that has 
elapsed since finding the first trypanosomes in the blood of each of these 33 guinea 
pigs and the date of this writing varies from sixty-six to two hundred seventy- 
eight days. Only two have periods of between sixty-six and one hundred days, 
one has one hundred thirty-three days, thirteen have between one hundred fifty 
and two hundred days, fourteen between two hundred and two hundred fifty 
days and there are three between two hundred seventy and two hundred eighty 
days. The guinea pigs showing the two highest peak peripheral infections of 
1600 and 1000 trypanosomes are still alive after the respective periods of two 
hundred six and two hundred seventy-eight days. The one with the 1000 peak 
is still showing trypanosomes. The other one with the 1600 peak has been giv- 
ing negative films during the past seventy-two days. Of the two rabbits inocu- 
lated one is still alive two hundred seventy-nine days after its first infected day. 
One white rat out of six that were infected is still living after two hundred seventy- 
seven days; one of the other five was sacrificed. It would appear that a much 
larger percentage of these animals should have died before this date if the try- 
panosome possessed a high degree of virulence. 

Examinations of sections of heart muscle from an armadillo, a dog and an opos- 
sum revealed the presence of leishmania forms of this trypanosome but extended 
searches were necessary to locate them. These animals had all shown the 
trypanosomes in their blood. Many animals with positive blood films have failed 
to show leishmania forms in the heart muscles. Perhaps the infection is com- 
pletely eradicated in many cases. The heart muscle is not invaded in the striking 
manner that is noted in sarcosporidiosis. This form of trypanosomiasis seems to 
belong to animals that live in dens or burrows rather than to other animal species 
or to man. 
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The region in which the human cases were found had been recently cleared and 
placed under cultivation. As a result nearly all burrowing animals had been 
killed for food or to prevent destruction of crops. This, no doubt, left the insect 
vector without its normal host for blood meals and forced it to meet compulsory 
conditions which meant feeding on other animals. The human being is probably 
not the host of choice. 


SUMMARY 


1. Five cases of Chagas’ disease have been found in children in Panama during 
the past ten months. 

2. Rabbits, guinea pigs and white rats were inoculated and became positive 
with heavy infections from one of these human cases. This strain was success- 
fully transferred to a monkey, guinea pigs, white rats, white mice and bats. 

3. A young dog naturally infected with trypanosomes that appear to be iden- 
tical with those found in the human cases was discovered at the home of the first 
human case. 

4. Guinea pigs, white rats and white mice were infected through inoculation of 
blood from a naturally infected dog. This strain was carried on to other guinea 
pigs and a bat. 

5. Twenty-eight armadillos, Dasypus novemcinctus fenestratus Peters were 
examined and six, or 21.4 per cent, were found to be infected with a trypanosome 
that we believe to be 7. cruzt. 

6. Eighty-one opossums, Didelphis marsupialis etensts Allen, were examined 
and twenty or 24.6 per cent were found infected with what was apparently 7’. 
cruzi. 

7. A squirrel, kept as a pet in the house where two cases of Chagas’ disease 
lived proved to be infected with a trypanosome identical with T. cruzi. This was 
the second occasion in which a pet, in the same household with one of the five 
human cases, was found positive for trypanosomes. 

8. Bats infected with a trypanosome believed to be 7’. cruzi were found in 
Panama. A total of 161 of these flying mammals was examined and 30, or 18.6 
per cent proved to be infected. Those found positive represented 5 species. 

9. The trypanosome of the bats was readily transmitted to dogs, guinea pigs, 
white rats and white mice. 

10. Ninety specimens of T’riatoma geniculata were collected in the Chilibrillo 
Caves. This completes a record of infected Triatoma, infected bats and an in- 
fected opossum found in the same chamber of these caves. 

11. The feces of 55.5 per cent of the bugs proved to contain trypanosomes. 

12. Twenty-six guinea pigs were each inoculated with a macerated Triatoma 
and 21, or 80.8 per cent, became positive. 

13. Seven guinea pigs became infected through T’riatoma geniculata feeding 
upon them. It was not determined whether these infections were caused through 
the bites of the bugs or through infection with their feces. 
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14. The incubation period of the experimentally infected animals varied from 
three to twenty-eight days. 

15. The degree of the infection in the experimentally infected animals varied 
considerably. One guinea pig had a peak peripheral infection of more than 1600 
trypanosomes in a thick blood film. 

16. The persistence of infectivity has extended in 1 guinea pig for more than 
two hundred and seventy-eight days. 

17. Although all our laboratory animals could be infected with this trypano- 
_ some the guinea pig seemed to be the most satisfactory for experimental purposes. 
The adult animals proved so susceptible to infection that no very young ones 
were used. 

18. The trypanosomes soon disappear from the peripheral blood of the human 
cases. Infected animals have lived for a considerable number of days since the 
beginning of their infection and in some of them trypanosomes have been found 
for many days. 

19. Leishmania forms of the trypanosome have been found in the hearts of 
some animals but others fail to show them. 

20. Our experience indicates that this trypanosome does not possess a high 
degree of virulence. However, we cannot read what the future holds in store in 
the way of remote serious sequelae.* 
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ONCHOCERCIASIS IN GUATEMALA 
Preliminary Report 
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Consultant in Laboratory and Medical Research for the United Fruit Company 
Professor of Tropical Medicine, Harvard University 


Boston, Mass. 


In Guatemala, in certain areas on the Pacific slopes of the volcanic ranges, 
one encounters, with great frequency, a subcutaneous tumor or fibrous nodule 
which is usually situated upon the head and is of parasitic origin. Attention 
was particularly attracted to this condition by Robles in 1915; and, in 1919, he 
published an account of the condition, and showed that it was caused by a species 
of filaria. He also emphasized that the fibromatous nodules upon the scalp 
were often associated with disturbances of the eyes, particularly of vision; and 
that these disturbances disappeared following removal of the tumors. He 
believed, in addition, that the parasite produced a definite type of erysipelas 
which was termed Erisepela de la Costa. Subsequently, Luna, Calderon, 
Azurdia, and others confirmed these investigations of Robles; and verified the 
favorable results obtained by the removal of the tumors and the relief thereby 
of the eye symptoms. 

Brumpt, who studied pathological material furnished by Robles, described 
the filaria found in the tumors as a new species. While it is almost identical 
with the species Onchocerca volvulus, found in subcutaneous fibromata in Africa; 
Brumpt reported that it differed especially in the size and distribution of the 
papillae in the male parasite, and by the great size of the spicules. Also, on 
account of the differences in location in general of the tumors in patients in 
Africa and Guatemala, he separated it as a new species, calling it Onchocerca 
caecutrens, or the blinding onchocerca. 

In 1924, the Medical Department of the United Fruit Company gave oppor- 
tunities for further study of this disease, through the International Conference 
on Health Problems; which it held in Kingston, Jamaica. At this conference, 
Professor Fiilleborn presented a most important contribution to our knowledge, 
at that time, of the “Blinding Filaria of Guatemala.”’ Fiilleborn made a visit 
to one of the Guatemala plantations, where about 70% of the natives were in- 
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fected. However, he was not able to confirm the connection between the pres- 
ence of the parasite and the disturbances in the eyes. Nevertheless, he was 
very guarded in his statement regarding this question; and expressed himself 
as far from doubting the experience of colleagues who had a much wider ex- 
perience in the study of the condition. Professor Castellani, who also observed 
this condition in Guatemala about the same time, expressed the opinion that 
the eye symptoms and certain pathological changes in the skin indicated that 
coastal erysipelas was associated with the nodules and the onchocerca. 

At this period, no histological studies had been made of the lesions of the eyes; 
and the writer shortly afterwards made plans for such studies, as well as for the 
study of the method of transmission of the infection. However, these investiga- 
tions had to be postponed until after the work of the Harvard African expedition 
was completed. 

In 1926, Blacklock, working in Sierra Leone, demonstrated by detailed in- 
vestigations that the black fly, Simulium damnosum, was apparently the insect 
which transmits the infection with Onchocerca volvulus in Africa. 

In 1926, the writer, with Drs. Bequaert and Shattuck, had the opportunity 
to study African Onchocerciasis in Liberia and the Belgian Congo, and to confirm 
the discovery of Blacklock with reference to transmission. 

During the past year, through cooperation with the United Fruit Company, 
it has been possible to carry on, in Guatemala, a more complete and careful 
study of onchocerciasis; and, at the present time, we are in a position to make a 
preliminary report describing further advances of our knowledge of the disease. 

While investigations were being made upon the condition in Guatemala; 
attention was also attracted to its occurrence in parts of southwestern Mexico, 
and particularly in the states of Oaxaca and Chiapas. Laurembee and Hard- 
wicke reported upon the occurrence of blinding sickness in Oaxaca, with ocular 
symptoms which were relieved by incision and evacuation of the cyst contents 
containing the onchocerca; while, in Chiapas, Hoffmann and Ochoterena have 
also issued important and valuable publications in regard to the condition in 
Mexico. 

It is of some interest to compare the condition which we observed in Guatemala 
with that which we encountered in Africa. Infection with Onchocerca volvulus 
is very common in parts of Africa, particularly in the central and western por- 
tions. In some localities, 10%, and in others as many as 50%, of the natives are 
affected. The tumors usually measure from one to six centimeters in diameter; 
and are commonly found in the chest wall (particularly in the lateral regions) 
and the intercostal spaces, and occasionally on the dorsum. They occur also 
in the neighborhood of the joints and in the axilla. As a rule, after removal 
they are firm and greyish-white in the periphery; but there are often soft areas 
in the more central portions, and especially in those areas which have a yellow- 
ish or orange color. It is in these soft areas or cavities that the adult filarial 
parasites are usually found, together with enormous numbers of the micro- 
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filariae. The tumor is frequently surrounded by a capsule. Histological ex- 
aminations of the different tumors collected in various localities in Africa show 
that they are all fibromatous in nature. In the center, sections of the adult 
parasites are commonly found, usually imbedded in the connective tissue stroma. 
Immediately about the parasites there is often some evidence of irritation caused 
by the parasite itself. A few polymorphonuclear leukocytes are scattered about 
with small round cells, occasionally plasma cells and eosinophils. Outside of 
these areas, the tumor is composed largely of fibrous connective tissue. Here, 
the fibroblasts are few in number; and the fibroglia fibrils are not abundant. 
The tumor is composed mainly of collagen fibers, forming wavy bundles. In 
none of the tumors does the cells show marked evidence of mitotic division, nor 
are numerous giant cells present; so there is no evidence that the neoplasms are 
formed very rapidly. However, Hoeppli, who studied one onchocercal tumor 
histologically, found numerous giant cells; and in several places the microscopical 
picture resembled that of a giant cell sarcoma. Shafti Mohammed, who ex- 
amined histologically two onchocercal tumors—one associated with Onchocerca 
volvulus and one with Onchocerca gibsoni—found, especially in the volvulus tumor, 
that the tunnel walls and the stroma between them were made up of either purely 
cellular tissue, the cells being mainly endothelioid, or of immature fibrous tissue; 
or else of adult fibrous tissue with fewer cells, these being mainly adult connective 
tissue cells. He believed the cellular areas in the stroma were the result of a 
reaction against the concentrated toxins locally of the worms and embryos. 
He points out that this cellular tissue later becomes fibrocellular and, ultimately, 

adult fibrous tissue. | 

There seems to be no doubt but that the parasite is the inciting factor in the 
formation of the neoplasms. However, as is usually the case with other para- 
sites, in not all of the individuals infected with Onchocerca volvulus in Africa are 
tumors present. Blacklock found, for example, that in sixty-eight individuals 
who had Onchocerca volvulus larvae in the skin, only 40% had visible subcuta- 
neous nodules. Sharp believes that the first stage of the disease is not a sub- 
cutaneous tumor but the existence of active embryos in and around the corium; 
and he thinks that the tumors are only late manifestations of the infection. In 
Nigeria he found skin infection in 55%, but tumors only in 80%. The African 
onchocereal tumors usually cause little inconvenience to the individual, and 
ocular disturbances have not been observed. 

While the nodular tumors of Onchocerca volvulus in Africa are situated almost 
invariably upon the trunk or extremities; in Guatemala, those produced by 
Onchocerca caecutiens occur, with few exceptions, upon the head, and usually in 
the region of the scalp. The tumors in Guatemala are, as a rule, somewhat 
smaller than those which we observed in Africa, many not measuring over six 
to twenty millimeters in diameter. They, in this respect, resemble rather the 
nodules caused by Onchocerca gibsoni in cattle in Australia. The tendency to the 
production of keloid growths, among many Africans subject to Onchocerca tumors, 
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is very common; and such growths may follow almost any form of injury or 
irritant applied to the skin. The writer thought that perhaps this tendency to 
abnormal reproduction of connective tissue following mechanical irritation 
might sometimes be an additional factor in the production of the larger Oncho- 
cerca fibromata, which occasionally reached considerable dimensions. How- 
ever, in Guatemala, the classes of individuals among whom infection occurs with 
Onchocerca caecutiens do not show any tendency to keloid formation as is so 
commonly the case in Africa. Moreover, in some instances, Onchocerca tumors 
were observed in Guatemala which measured at least five centimeters in their 
greatest diametér or length. 

The Guatemalan tumors are also enclosed in a fibrous capsule; and contain, 
in the central portions, the adult male and female filarial parasites and numerous 
microfilariae. In some cases, the tumors are lentil-shaped; and lie in shallow 
depressions on the surface of the skull, the periosteum being either adherent to 
or fused with the inferior surface of the cyst wall. In other instances, the 
periosteum has apparently become absorbed. In one instance, a small tumor 
about 3 mm. in diameter was found in a shallow cavity in the cranium, which 
was about 3 to 4 mm. in diameter and 2 to 3 mm. in depth, the bone being ex- 
posed. The Guatemalan tumors, like the African ones, are fibromatous; and 
none of them shows any malignancy. 

Among adults who gave a history of the existence of tumors (due to Oncho- 
cerca caecutiens) for five years or longer, poorness of vision was frequently com- 
plained of; and a number were almost blind. Some of the advanced cases suffer 
with photophobia; and show pericorneal infiltration of the conjunctivae, with 
extensive keratitis and iritis. The iritis is usually secondary to the changes in 
the cornea. The lesions which occur in the eyes as a result of the filarial in- 
fection are apparently chronic in character. The microscopic examinations 
made recently by the writer, of sections of eyes removed at autopsy and at 
operation, suggest that the lesions of the eye are at least partly due to the con- 
tinued passage of large numbers of microfilariae through the lymphatic vessels 
or lymph-spaces of the eye, and to the dilatation and oedematous condition and 
perivascular infiltration which result. The adult parasites are not found in the 
eye. The microfilariae of Onchocerca caecutiens evidently seek the light and, 
hence, especially the tissues of the eye. We have found them in individuals with 
poor vision, in sections of the pericorneal conjunctiva, cornea and iris (obtained 
at operation); and in greater numbers than in the skin. Whether some of the 
disturbances of the eyes are due to a toxin produced by the parasite, is not clear. 

We have also investigated the blood and serum in the disease. Eosinophilia 
is present; and counts of eosinophiles of from 25 to 50 per cent. are usual. The 
serum of several of the cases of long standing gave a precipitin reaction, with an 
aqueous or alcoholic extract of the tumors employed as antigen. Subsequent 
detailed experiments have shown that this reaction is certainly usually entirely 
negative. Also, a rabbit serum, prepared by repeated intravenous inoculation of 
the animal with an extract of the tumors, gave no such reaction. 
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In the clinical studies, 1,383 individuals have been examined; and the tumors 
were removed in 261 cases. Some of the tumors have been hardened in Zen- 
ker’s solution for histological study; while others have been used for the prepara- 
tion of antigen for serum reactions, and still others for the isolation of the adult 
parasites. 

The adult parasites, both male and female, have been separated from the 
tumors and obtained entire—particularly by digesting the nodules in different 
ways; and especially with fresh papaya juice, or with papaine in 0.2% hydro- 
chloric acid, or by the introduction of the tumors into the stomach of different 
animals. The male parasites commonly measure from 2.5 to 3 mm., and the 
females from 30 to 44 cm., in length. We prefer to refrain from discussing the 
relationship of Onchocerca volvulus Leuckart (18938) to O. caecutiens Brumpt 
(1919) until all our O. caecuttens material has been compared with that relating 
to O. volvulus. The developmental forms of O. caecutiens, as observed by us in 
Eusimulium, are on the whole of greater dimensions than those that have been 
observed in the case of O. volvulus in E. damnosum. 

The microfilariae of Onchocerca caecutiens which are found present in the 
sections of the epidermis or conjunctiva, are actively motile; and measure from 
150 to 250 u (rarely from 285 to 300 u) inlength, and from6to 7 n.inwidth. They 
are not found naturally in the blood. When, as might rarely happen, one has 
been seen in a preparation of the blood; it has evidently come from a lymphatic 
vessel punctured in obtaining the specimen. If a thin section of the epidermis of 
the face or neck of an infected individual is made (preferably with a safety razor 
blade), without causing any flow of blood, and is examined fresh in a drop of 
normal saline solution; one or two and up to four to eight motile microfilariae, 
are usually found, and occasionally as many as fifty are observed. 

Doctor Bequaert and the writer, working in Guatemala, have been able to 
demonstrate that three species of Husimulium flies are concerned in the trans- 
mission of the disease (Husimulium avidum, Eusimulium ochraceum, and Eusi- 
nulium moosert). 

When a ELusimulium of these species is allowed to engorge itself (which 
usually requires from 3 to 5 minutes) upon a suitable infected individual; the 
microfilariae, from some dozen up to several hundred, are found practically 
always in the gut of the fly shortly after it has fed. The microfilariae in the 
gut, which are not digested or otherwise killed, pass from the gut shortly after- 
wards to other parts of the fly; and particularly to other parts of the abdomen 
and to the thoracic muscles, where they may be found in the tissues in numbers 
from one or two to several hundred, from 24 to 48 hours after the infective meal 
of the fly. The microfilariae observed in the abdomen of the fly are actively 
motile, and exhibit frequently more marked activity than they do in the sections 
of the skin. They measure usually from 200 to 300u in length and from 5 to 8u 
in breadth. The conditions which the microfilariae find in the thoracic muscles 
evidently cause marked changes in their development. At first, they usually 


MEDICAL DEPARTMENT 157 


increase slightly in length. However, within a few days, probably varying 
somewhat according to temperature, they become very much broader, from 
22 to 25 u in breadth or even wider, but without corresponding or great increase 
in length. Indeed, some of the forms appear shorter. At this stage, the broader 
forms show very decided changes in the caudal appendage; which is no longer 
tapering, but has become transformed into a short, pointed tail. Definite 
indications of the development of the alimentary tract are also visible, which 
has become developed into two distinct sections following a rudimentary esopha- 
gus. ‘Two caudal papillae can also be distinguished in some. These forms 
(which correspond roughly to those that have been described in the development 
of Filaria bancrofti in the mosquito as torpedo or sausage forms) measure most 
usually, when extruded from or found in the thoracic muscles of Husimulium, 
from 200 to 555 uw in length and from 22 to 45 » in width. A single one measured 
only 165 » by 15 uw. Another striking change from the microfilarial stage noted 
in these thoracic forms, is in their movements. ‘They no longer squirm about; 
and do not as arule exhibit marked active motility, nor do they progress suddenly 
from place to place. Instead, they bend gently and slowly at various parts of 
the body. They sometimes seem to slip or glide out of the thoracic muscles; 
particularly when the dissection of the fly is made in normal saline solution. 

In the course of several days, another striking change is noted in the further 
development of these broader types; which gradually become longer and more 
slender, and more filarial in type. These more advanced forms are encountered 
in the thoracic muscles, in the head and proboscis, and sometimes in the upper 
portion of the abdomen; particularly about and closely applied to or within the 
Malpighian tubes. They are endowed with very active movements and with 
considerable strength of movement, as is indicated by the way they move the 
tissues about with which they come in contact. Such forms measure from 450 
to 1140 u in length and usually from 16 to 25 » in breadth. Only two forms 
measured as much as 30 uw in their greatest breadth. The alimentary canal of 
these forms has become much more developed, and may be seen to extend from 
the anterior end to the narrow slit-like anus on the side near the tip of the tail. 
The caudal papillae, which become first visible in the broader forms, also show 
further development; and the rudimentary indications of the genital and nervous 
systems are visible in some of the more advanced forms. Noteworthy anatom- 
ical differentiation of the developmental forms can particularly be distinguished 
by the staining reactions of the preserved specimens, which were first hardened 
in hot 70% alcohol and later stained in Giemsa solution or haematoxylin. These 
will be fully described and illustrated in the complete report of the work in 
Guatemala. 

We have encountered in our studies of Onchocerca caecutiens in Eusimulium 
in Guatemala, forms which we did not encounter in the study of O. volvulus in 
E. damnosum in Africa in 1926 and which have not previously been described. 
However, in Liberia we did not have the extensive material to work with that 
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we have had in Guatemala. Blacklock, who first described the development of 
O. volvulus in E. damnosum in Africa, in 1925 and 1926, has published in full 
detail the development of this African parasite; and gives the measurements 
of the most advanced filarial forms in casual flies as 560 to 660 u in length and 
18 to 28 » in breadth, and in flies which had fed upon a known infected case as 
349 to 628 uw in length and 20 to 38 » in width. In his second communication 
on the subject he mentions the longest form which he obtained as attaining the 
length of over 760 u. 

In the dissection and microscopical examination of 2,088 Husimulium flies 
caught in Guatemala, 233 or some 11% have been found to harbor some form of 
Onchocerca caecutiens. However, in 430 cases the flies were taken for study 
while feeding upon individuals known to have onchocercal tumors. Of 1,658 
simuliid flies that were captured at random about the villages, 89, or about 5%, 
were found infected with the parasite. All stages of development of O. caecu- 
tiens have been repeatedly observed in Husimulium, from the time of the inges- 
tion of the microfilariae from the skin of the infected individual up to the fully 
developed infective filarial form in the thoracic muscles, head and proboscis. 

We have been fortunate in securing permanent specimens of the infective 
filarial form passing through and emerging from the labium of the proboscis. 
In this study, 4,572 flies have been dissected and examined microscopically. 
Other insects, and particularly culicine mosquitoes, are not concerned with the 
transmission of the disease. 

The mosquito has a considerably longer proboscis than the EKusimulium fly, 
and evidently inserts the proboscis deeply in sucking blood. ‘The microfilariae 
of Onchocerca, which are not encountered naturally in the blood but are found 
in the lymphatics of the skin, are not even ingested by the mosquito when it is 
fed on infected individuals. Possibly, also, the saliva of the mosquito repels the 
microfilariae of Onchocerca caecutiens. 

The conditions under which onchocerciasis occurs in Guatemala are widely 
different from those under which it prevails in Africa. Recent investigations 
in Guatemala indicate that conditions there are such that, by the inauguration 
of a proper public health campaign, the disease might be eradicated entirely. 
The affection in Guatemala is confined to rather sharply circumscribed areas, 
especially about coffee plantations with an altitude of from 600 to 1400 meters. 
In such localities, from one-third to two-thirds of the inhabitants are affected 
with onchocereal tumors. Certain public health procedures are of importance, 
and must be carefully carried out for the eradication of this disease. As the 
breeding-places of the Eusimulium concerned in its transmission are so widely 
distributed in practically every swiftly flowing stream of water in the neighbor- 
hood, the complete eradication of these flies in such coffee districts is probably 
impracticable. However, the recent work of O’Kane, in the eradication of black 
flies from mountain streams through the introduction of Phenotas oil, would 
appear to be of some use in the elimination of these flies. 
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Every severely infected case constitutes a focus of infection. Many individ- 
uals are so badly infected that every Husimulium fly which bites them is likely 
to ingest a hundred or more microfilariae; while, in a mildly infected case, a fly 
may not take up more than one or two microfilariae. Public health procedures 
should include inspection of the inhabitants in the endemic districts and the 
diagnosis of the cases with filarial tumors, with prompt removal of the fibroid 
growths and the adult male and female parasites within them. ‘The operations 
are simple, and easily performed under local novocain anesthesia. However, 
the microfilariae do not always disappear immediately following the operation; 
but sometimes persist for a considerable time thereafter. 

In order to rid the patient of the microfilariae which may persist after the 
removal of the tumors, experiments were performed to discover a satisfactory 
filaricidal substance. It was found that in vitro plasmoquin, in dilutions up 
to 1 to 10,000, effectively destroys the microfilariae. Quinine, in a dilution of 
1 to’5,000, also produces somewhat similar results. The results obtained with 
these substances were so encouraging that they give hope for the destruction of 
the microfilariae in the tissues of man, if prolonged treatment with sufficiently 
large doses can be employed. It is not at all likely that the adult parasites, so 
well protected by their structure and located in the center of the tumors, will 
be destroyed or even unfavorably influenced by such treatment; but plasmo- 
quin is certainly inimicable to the existence of the microfilariae and, in a few 
instances, they have at least temporarily disappeared from the skin following a 
short course of treatment with relatively small doses of this drug.* However, 
about a month after discontinuing the plasmoquin, in several such cases micro- 
filariae were again found in the skin; suggesting either that they had not been 
entirely destroyed or, what is perhaps even more probable, that these pa- 
tients still harbored adult parasites that were producing additional larvae. In 
cases in which, after removal of the tumors (together with the adults contained 
in them), the microfilariae persist in the skin and do not disappear under treat- 
ment with plasmoquin; a careful search should be made for small nodules 
beneath the skin. In some such instances, with persistence of the microfilariae, 
it is clear that adult parasites may still be present, concealed somewhere in the 
lymphatics, giving rise to large numbers of new larvae. While in Guatemala we 
found few individuals with Microfilaria caecutiens in the skin with no visible 
tumors, nevertheless.such cases were observed in at least 4 to 5 per cent. of the 
inhabitants examined. This condition is again different from what is found in 
Africa, where the percentage of infection with Onchocerca volvulus with no visible 
tumors is very much higher. In Guatemala, periodic microscopic examinations 
should be made in each individual after operation, to detect the number of mi- 
crofilariae which still persist. If large numbers of microfilariae are still present; 
the patient should be regarded as a dangerous carrier, and be isolated until the 
parasites diminish or disappear through treatment. 


* Torello recently published an article in which the value of plasmochin in onchocerciasis is con- 
firmed and ocular cases are reported as successfully treated by injections. 
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The expedition to Guatemala, during which the work recorded in this article 
was performed, consisted of Dr. Joseph C. Bequaert, Assistant Professor of 
Entomology at the Department of Tropical Medicine of Harvard University, 
Dr. Miguel Munoz Ochoa, Chief of the Parasitological Division of the Depart- 
ment of Public Health of Guatemala, and Mr. B. Bennett, a Technician of the 
Department of Tropical Medicine; besides the writer. The entomological side 
of the work will be fully described by Dr. Bequaert in the complete report, which 
will also contain the epidemiological data by Dr. Ochoa. Acknowledgments of 
assistance and courtesy, as well as fuller references to the literature, will likewise 
be given in the final report. 

At the present time we wish to express our indebtedness to Mr. Victor M. 
Cutter, President of the United Fruit Company, for his interest and support 
in these investigations; and to the late Dr. W. E. Deeks, who was already ill, for 
his sympathetic interest. We are also very appreciative of the cooperation of 
Dr. R. C. Connor, General Manager of the Medical Department, who made the 
preliminary arrangements for the carrying on of the investigations. In Guate- 
mala we are particularly indebted to Dr. N. P. Macphail, Medical Superintend- 
ent at Quirigua, for many introductions and much advice regarding the prosecu- 
tion of the work. We are also much indebted to Mr. J. H. Wilson, to Mr. E. J. 
Lagarde, Division Freight and Passenger Agent of the United Fruit Company, 
and to Mr. C. F. Myers, President of the International Railways, for many 
courtesies in connection with our investigation in Guatemala. We are likewise 
very grateful to Mr. D. S. Hodgson, for allowing us to prosecute our studies on 
his coffee plantation at El Pacayal. To Mr. Gordon P. Smith, we are very 
greatly indebted for allowing us to work on his plantations at Moca, and for pro- 
viding us with all practicable facilities for the prosecution of our studies and 
assisting us in innumerable ways. Without his help, some of our work could 
not have been performed. We are also deeply indebted to the officials of the 
Health Department of Guatemala, for many courtesies. Dr. Calderon, who 
has written a most interesting and important monograph upon the disease, 
very kindly visited us at Moca and discussed with us his earlier studies. 

Other acknowledgments to Guatemalan physicians will be made in the 
complete report. 


TYPHOID FEVER IN BANES, CUBA 
PLS. MALARET, MD: 
United Fruit Company Hospital 
Banes, Oriente, Cuba 


Last year we submitted a report on the typhoid fever situation in Banes, which 
appeared in the Nineteenth Annual Report of the Medical Department. We 
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discussed therein the endemic existing in Banes, and the fifty-one cases of the 
disease admitted to the Company’s Hospital for treatment during the year 
1930. We are now adding a few notes on forty-two cases admitted during the 
year 1931, to serve as a comparison with the cases admitted in 1930 and to com- 
plete the report for that year. 

Anti-typhoid Vaccination.—Considering that typhoid fever is a carrier disease; 
that the number of carriers in the area must be very large; and that it is practi- 
cally impossible to exercise any kind of effective control at present over these 
carriers of bacilli, or over the water, milk and other food supplies, or over the fly 
menace; it would seem that our only hope of obtaining some measure of control 
would be the immunization of as many individuals as possible by means of anti- 
typhoid vaccine. This has been attempted for a number of years, but with 
very meager results. One reason therefor would seem to be the impracticability 
of the method requiring three injections, at weekly intervals, to complete im- 
munization. While utilizing that method, it was found that a large percentage 
of the persons who received the first injection were never given the second or 
third dose as it was difficult or impossible to find them; and, in many cases the 
second or third inoculation was not given at the proper interval, because the 
person would not appear until several days after the injection was due. In 
view of these difficulties, it was thought advisable to use the single inoculation; 
and, instead of giving half a cubic centimeter as a first dose and one cubic centi- 
meter as a second and third dose at weekly intervals, to give two and a half centi- 
meters at one time to a normal adult and to modify the dosage for children and 
frail individuals. Under existing conditions, it is expected that better general 
results will be obtained by using this method; although it is still an open question 
whether the single dose of high concentration is as effective as the three injec- 
tions at weekly intervals. However, the results of agglutination tests in per- 
sons so vaccinated would seem to indicate an effective immunization. (See 
article entitled ‘‘Antityphoid Vaccination,” in this Report.) During 1931, a 
total of 8,120 single dose inoculations were administered; and the work is con- 
tinuing apace. These are divided into 4,147 inoculations in the Banes urban 
area, 1,602 in Macabi (where the sugar mill is located), and 2,371 in the outlying 
countryside. 

Vaccinated Cases of Typhoid Fever.—Five of the forty-two cases here reported 
gave some history of previous vaccination. 


1. Hosp. Case #2279 was given the first dose of vaccine about one month be- 
fore the beginning of his illness; but did not get the other two injections because he 
was always away from home when the vaccinator called. 

2. Hosp. Case * 2177 stated vaguely that she had had “‘six’’ injections against 
typhoid fever; but did not recall the dates of inoculation, and could not give any 
definite information. 

3. Hosp. Case * 2613 was given the three injections about three months before 
the onset of the illness. 

4. Hosp. Case 2799 was given the single injection of high concentration 
September 23rd; became ill October 28th; and was ill twenty-three days. 
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5. Hosp. Case #2893 was vaccinated with the single injection of high concen- 
tration on July 1st; became ill November 7th; and was ill twenty-three days. 


These last two cases were able to show their vaccination certificates; so that 
there is no question as to the vaccinations. The other three cases may be dis- 
regarded; but we have two cases out of forty-two with a definite history of recent 
vaccination. 

Distribution of Cases by Locality——Upon comparing the localities from which 
the cases were admitted this year with those of last year; we find that the La 
Gira section had nine cases this year and seventeen last year, and Banes town 
had four cases this year and fifteen last year. Macabi, which had only one case 
last year, had ten cases this year; and most of them came from two neighboring 
families. The remaining cases (18 in 1930, and 19 in 1931) came from isolated 
camps; and not more than one or two were from any individual camp. ‘This 
strengthens the impression that we are dealing with a carrier-contact endemic. 


TABLE [ 
Localities 
1930 1931 
Banes)Local/Town. Ue ioe ee 15 3 
Company Lown wi ht abt pice. rer 1 
Tia Gitiracc a2) Be Peer? sitet ene epee Wed We 9 18) 
Macabi: ie RE Sars seth me ee, Se eee 1 10 
District [ytes tort .t ae a. ae Pee, 6 1 
District lio eet eee ee 2 3) 
District. LETS, pes: hot eee es 4 10 
District FVae oe , ee ee are. Ae ee Sele aeme 6 18 3 19 
51 42 


Date of Admission.—The record of admissions by months during 1931 shows 
that the largest number of cases occurred in the months of March and June— 
seven and eight cases respectively. In the four months period from March to 
June inclusive, twenty of the forty-two cases, or 47.61%, were admitted. This 
corresponds with the data for 1930; when twenty-seven of the fifty-one cases, or 
52.94%, occurred in this four months period. 

Age Groups.—Of the forty-two cases, eighteen (42.85%) occurred in children 
up to fourteen years of age, and twenty-four (57.14%) in the other age groups. 
This coincides with the findings in 1930, when 45% and 55% occurred in the 
respective groups. 

Sex Groups.—There were twenty-two males and twenty females treated, as 
compared with thirty-six males and fifteen females in 1930. 


CLINICAL DATA 


Duration of Disease.—This correlated closely with the figures for 1930. There 
was one case who was ill only thirteen days; and one case in which the fever 
remitted definitely on the sixty-sixth day. 
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TABLE II 
Duration of Diseases 
Days 
C19 dep 120-29 ee oo 40-49 50-59 60-69 
1930 15 15 15 1 3 i 51 cases. 
29.40% 29.40% 29.40% 1.96% 5.88% 3.92% 
1931 10 15 10 2 3 Zz, 42 cases. 


23.80% 35.71% 23.80% 4.76% 7.14% 4.76% 


Blood Examinations (Widal Reaction).—Thirty-eight of the forty-two cases 
gave a frankly positive Widal reaction, in a dilution of 1:100. The other four 
cases, although the Widal was negative, were, clinically, cases of typhoid fever; 
and were so diagnosed: 


1. Hosp. Case *1670.—Widal was negative on the day following admission. 
Widal and culture were negative three days later. Widal was negative on the seven- 
teenth day of the disease. Leucocyte count was 11,000. Urine was negative. 

2. Hosp. Case * 1863.—Widal was negative on admission and three days later; 
negative for para-typhoid A. and B.; leucocyte count, 16,500; urine, negative. 
This patient had been caring for his mother, who had typhoid fever and was in the 
Hospital at the time. He had typical rose spots. Duration of illness was twenty- 
one days. 

‘3. Hosp. Case *% 2318.—Widal was negative two days after admission. Widal 
and culture were negative on the nineteenth day; also negative for paratyphoid A. 
and B. Leucocyte count was 6,750 on admission, and 3,750 four days later. Urine 
showed albumin on admission, but was afterwards negative. Duration of illness 
was nineteen days. The spleen was palpable. 

4. Hosp. Case * 2704.—Widal was doubtful on admission, which was the eleventh 
day of the disease. The mother of this patient had died of typhoid fever one week 
before he was taken ill. One brother had had typhoid four months before. One 
sister, with positive Widal, was admitted at the same time. 


Complications.—One case of special interest was noted. An eighteen-year- 
old, Cuban female was admitted with a history of high fever for the preceding 
week, and intense weakness and anemia. Since the age of two years, she had 
been passing fragments of Taenia of undetermined type. In spite of repeated 
treatments, when she would expel ‘‘yards”’ of the worm, she was never definitely 
cured; and her mother stated that she continued expelling pieces of the worm 
up to her fourteenth year. She was always very anemic, suggesting Bothrio- 
cephalus latus anemia. One month prior to hospital admission, she began to 
complain of giddiness; and, on several occasions, fell on the floor. A local phy- 
sician had treated her for “intestinal parasites.’’ One week before admission, she 
began to have fever; and it had grown gradually worse until she was brought to 
the Hospital with a temperature of 104°F. The examination revealed a young, 
adult female; who was well nourished and not emaciated, but evidently acutely 
ill. The conjunctivae and mucous surfaces were intensely pale, denoting a pro- 
found anemia. The tongue was coated. A hemic murmur was heard over the 
heart. The liver and spleen were not palpable. Repeated laboratory examina- 
tions revealed a negative urine. The stools were negative; R. B. C., 1,095,000; 
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leucocyte count, 6,500; differential count: lymphocytes 40%, large mononu- 
clears 5%, staff 5%, polynuclear 48%, eosinophiles 1%, basophilic myelocyte 
1%; hemoglobin, 30%; megaloblasts, 82%, and normoblasts, 18%; polychro- 
matophilia; basophilia; anisocytosis; Howell-Jolly bodies. These findings indi- 
cated a pernicious type of anemia, of undetermined origin. Widal reaction was 
positive, in a dilution of 1:100. The patient had signs of mental disturbance 
when admitted; her high temperature remained unabated; and death occurred 
six days following admission. 

Other cases showed the usual complications. Definite enterorrhagia occurred 
in two cases. Acute bronchitis, acute nephritis, palpable.spleen, and palpable 
liver were observed in an average number of cases. ‘Two of the cases that died 
developed broncho-pneumonia. Three cases presented acute suppurative ade- 
nitis. One had urinary retention. One case that died had a panophthalmitis. 
Six cases had Ascaris lumbricoides. Nine cases showed symptoms of marked 
nervous irritability, delirium, severe coma, etc. One developed the disease while 
in the puerperium, within ten days of child birth. 


DEATHS 


There were four deaths in the forty-two cases, or 9.52%. In 1930, we had 
five deaths in fifty-one cases, or 9.80%: 


Case 1.—Hosp. Case *2712. This case has already been commented upon, 
under complications. 

Case 2.—Hosp. Case * 2296. A Cuban, female child, six years of age, had. been 
ill at home fourteen days before admission; and was admitted with definite signs of 
intestinal hemorrhage, broncho-pneumonia, acute nephritis, and marked mental 
hebetude. She died seventy-five hours after admission. ‘The Widal was positive. 

Case 3.—Hosp. Case * 2422. A Cuban, male adult, had been ill at home seven 
days before admission. His condition, on admission, was fair. Seven days later he 
developed signs of broncho-pneumonia; and death occurred six days later. The 
Widal was positive. 

Case 4.—Hosp. Case ¥ 2677. A Cuban, adult female had been ill at home twenty 
five days before admission. This patient had been taking care of a son, who was 
ill with typhoid fever, one month before the beginning of her illness. At that time, 
she had refused vaccination. She had declined to come to the Hospital until she 
was very ill. Upon admission, her condition was critical; and she had severe men- 
tal symptoms. This case developed an acute inflammatory condition, involving 
the whole left eye. She died six days after admission. The Widal was positive. 


CONCLUSIONS 


1. Typhoid fever is endemic in Banes, Cuba. 

2. The three injection method of anti-typhoid vaccination is not practical, 
when dealing with a civil population of the character herein described. 

3. It is expected that the use of a single dose of vaccine, of higher concentra- 
tion, will be a more efficient means of immunizing the population. 

4. ‘Typhoid fever will develop in a certain number of cases, in spite of vaccina- 
tion to immunize them. 
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ANTITYPHOID VACCINATION 
P. 8S. Mauaret, M.D. 
United Fruit Company Hospital 


Banes, Oriente, Cuba 


In prophylactic vaccination against typhoid fever, the method of administra- 
tion of the vaccine usually recommended is to give three doses subcutaneously 
at intervals of about one week—the dosage for adults being 500 millions killed 
bacilli for the first dose, and one billion (1,000,000,000) each for the second and 
third doses. In actual practice, when dealing with a civil population in a large 
area, where a large percentage of the people are poor and ignorant persons who 
are more ,or less recalcitrant to such procedures because of their inability to 
understand the advantages to be derived therefrom; it has been found very diffi- 
cult, if not impossible, to immunize a large percentage of them. ‘The reason 
for this is that, whereas a given number will get the first dose of vaccine, only a 
small proportion of these will be found when the second and third doses are to 
be administered. Such people will not come, of their own volition, to be vac- 
cinated. It is necessary to visit their houses, one by one; and even after re- 
peated visits it is sometimes impossible to get all the dwellers of a home—or, 
what more often happens, even though they get the first dose of vaccine, the 
subsequent doses have to be given after a longer period has elapsed than is con- 
venient; so that effective immunization is not obtained. For these reasons, it 
was thought advisable to consider giving a single vaccination dose which, if 
effective, would achieve immunization of those injected. 

According to Dr. Tomas R. Yanes, Medical Officer of the Cuban Army (cit. 
¥1), the procedure of administering a single vaccination dose has been in use 
in the Argentine Army since 1919. They had made the observation that the 
method used in 1916, of giving three doses with weak concentrations of bacilli 
(100,000,000, 300,000,000, and 500,000,000 at each respective dose) was not as 
effective as desired. They then increased their dosage; and in 1918 used 500,- 
000,000 bacilli for the first dose, 1,000,000,000 for the second dose and 1,500,000,- 
000 for the third dose; which proved more efficient. The same year they used, 
also, in another group, a two dose method of giving 2,500,000,000 and 5,000,000-, 
000 bacilli respectively; and, finding that such high dosage was innocuous, de- 
cided in the following year to use a single inoculation of high concentration, giving 
5,000,000,000 bacilli in one cubic centimeter at one dose. Only in exceptional 
cases did the reactions from such high dosages seem to be more severe than when 
a lower dosage was used; and, even in such cases, the high dosage was well 
tolerated. They have been using this method ever since; and their typhoid 
rate has been consistently lower each year. Considering the good results ob- 
tained by the Argentine Army, the Cuban Army authorities decided to use the 
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the same ‘‘single high concentration dose;’’ and they report better results than 


were obtained when the three dose method was used. The vaccine that they 
use (similar to that used by the Argentine Army), consists of 4,000,000,000 
typhoid bacilli, 500,000,000 paratyphoid A, and 500,000,000 paratyphoid B; 
or a total of 5,000,000,000 bacilli, diluted in one cubic centimeter of normal 
saline solution with one half per cent carbolic acid. One cubic centimeter is 
given as one adult dose. The following tables, published by Dr. Yanes, will 
show the results obtained in the Argentine and Cuban Armies with this “‘single 
high concentration dose.”’ 


ARGENTINE ARMY 
Dosage Used (In Maillions) 


Per Thousand 


Year No. First Second Third Total Cases Deaths Effective 
1916 3 100 300 500 900 173 43 9.50 
1917 3 300 600 900 1,800 112 23 6.30 
1918 3 500 1,000 1,500 3,000 31 8 1-62 
2 2,500 £5,000 — 7,500 
1919 1 5,000 == — 5,000 34 ff 1.52 
1920 ee O00 as a ES aI) 23 aut ete 
1921 1 65,000 — — 5,000 19 4 0.76 
CuBAN ARMY 
Dosage Used (In Millions) 
Per Thousand 
Year No. First Second Third Total Effective Cases___ Effective 
1921 3 HOO STS 000" 12000 2 G00 sro 485 24 1.96 
1922 3 5004¢/1150000 »-14.000: tmi2 2500. cal by 837 29 ‘2.44 
1923 3 500 1,000 1,000 2,500 10,049 18 Laid 
1924 3 500 1,000 1,000 2,500 9,982 9 0.90 
1925 len 50008 eee — 5,000 10,564 SM 0675 
1926 1. 45, 00m 5 2085 0004. 45246 6+ 0.53 
1927 Lact /000mieies Ss mee SHO rl deed a er Ry 


Another question that arises is whether the vaccine should be given during an 
epidemic (i.e., during a period of exposure); as immunological investigations 
seem to show that there is a negative phase or drop in the opsonic power of the 
blood (in the opsonic index) immediately following vaccination, which implies a 
temporary diminution of immunity—and this negative phase is increased when 
the dosage of vaccine administered is increased (cit. *2). However, this 
negative phase has been denied by many investigators; and, according to Flem- 
ing and Clemenger (cit. *2): In prophylactic vaccination, also, there is the 
advantage that large doses can be administered; as the temporary diminution of 
emmunity, which, as will be shown later, follows the administration of a large dose, 
is of no consequence, provided it is later followed by a compensating wave of in- 
creased immunity. W. Spat (cit. *3), however, reporting an outbreak of ty- 
phoid fever in a Jugo-Slav garrison, states that a group of fifty men who drank 
infected water developed the disease, although they had been previously vacci- 


MrEpDICAL DEPARTMENT 167 


nated; and expresses his belief that: typhoid vaccination shortly before exposure 
to infection does not protect against typhoid and may even increase the severity of the 
disease. The use of typhoid vaccination during an epidemic is, in his opinion of 
questionable value. Yanes (cit. *1), on the other hand, states that: the results 
observed following high concentration dose inoculation in certain Argentine Army 
groups known to have drunk infected water without the appearance of latent typhoid 
outbursts would indicate that the negative phase may be disregarded in prophylactic 
vaccination as of no practical importance. 

In actual practice it would appear to have been definitely determined that 
such fall in the opsonic index may be disregarded, as large group vaccination 
during epidemic periods in many instances has not been followed by an increase 
of cases among those vaccinated. It is our practice to vaccinate all the members 
of the family and immediate neighbors of every case of typhoid that comes to our 
notice; and, notwithstanding the fact that many of these individuals have been 
exposed to the infection, in not a single instance has the disease developed in 
those so vaccinated. . 

In view of these facts, it was decided to attempt in Banes the vaccination of 
the civil population with a single dose of vaccine of higher concentration. The 
vaccine prepared by the Cuban Department of Health, which is the one used, 
contains 1,000,000,000 dead bacilli per cubic centimeter; and we quote below 
information kindly given to us by the Director of the Laboratories of the De- 
partment as to its preparation. He says: 


In this Laboratory we manufacture two kinds of antityphoid bacterin—the one 
in series, which is the one currently used; and the “‘single dose” bacterin, which is 
only prepared by special request and is little used. 

In the preparation of either one of these two kinds of bacterins, we employ four 
different strains of bacillus Eberth—two of North American origin and two obtained 
in this country, these last two having strong antigenic power, as proven by tests in 
laboratory experimental animals. 

These germs are planted separately in simple agar with a pH of 7.2 to 7.4, in Kole 
jars that are incubated for 24 hours at a temperature of 37.5°C. 

* ° When an abundant growth has been obtained, the colonies are emulsified in sterile 
physiologic saline solution, these emulsions are mixed in one or more jars, being now 
the product of the four strains of Eberth’s bacilli already mentioned. ‘These jars 
are now exposed to a temperature of 56°C. for one hour, in order to kill the germs 
and the millions of bacteria per jar is then measured by Hopkin’s method, and we 
have now the standard bacterin. 

Knowing the number of bacilli in the standard bacterin, dilutions are then made 
with sterile physiologic saline, to obtain the type of bacterin wanted; for the “‘serial’”’ 
bacterin the standard bacterin is corrected until 1,000,000,000 bacilli per cubic 
centimeter is obtained, or for the simple dose bacterin until three or four billions 
bacilli per cubic centimeter is obtained. Then Trikresol solution two per thousand 
is added. 

Once the bacterins are bottled cultures are made and guinea pigs inoculated with 
the different lots to determine that they are free of contamination. 

Periodically, tests are made to determine the immunizing power, following the 
methods recommended in Bulletin No. 10 of the Hygienic Laboratory in Washington. 
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As it did not seem advisable to use five cubic centimeters of the vaccine at one 
dose, and as a vaccine of equal concentration to that of the Army was not avail- 
able (i.e., one containing 5,000,000,000 bacilli per cubic centimeter), it was de- 
cided to give two and a half cubic centimeters as the average adult dose. By this 
means, we were injecting 2,500,000,000 bacilli (half the Army dose) in a normal 
male adult. Female adults were given the same dose, if they appeared healthy 
and well developed. The vaccinator, however, uses his discretion; and reduces 
the dose to two cubic centimeters (2,000,000,000 bacilli) when the health of an 
individual seems to be somewhat below par. Although it is recommended 
that the dose in children be based upon body weight, this is quite impractical 
when dealing with mass vaccination and seems to be quite unnecessary. We 
grade their dosage according to age, as follows: 


10,t0 15 ears. pb aut ye eae ee 2 c.c., or 2,000,000,000 bacilli. 
6.00 LOS. ca ee ene ee ae 14 c.c., or 1,500,000,000 bacilli. 
BtOrk | SRE EE ane een eee 1 c.c., or 1,000,000,000 bacilli. 

Up:to'3 5 ae. tees iS oc ee ee 4 ¢.c., or 500,000,000 bacilli. 


The contraindications to the use of the single dose of vaccine are the same as 
those applying when the three dose method is used. 

The reactions following the use of this single injection with larger dosage have 
not been more severe than those reported following the use of the three injections 
of lower dosage. During the year 1931, there were given in the Banes area 
8,120 single high dose vaccinations, in which were included men, women and 
children; and we have yet to hear of one case which had untoward results. 

Of course, we do not know at this writing what the actual practical results of 
such single dose inoculations will be; since these vaccinations have been made 
within the year. In forty-two typhoid fever admissions to the Banes Hospital 
during the year 1931, there were two cases who had been vaccinated previously 
with the single dose. As the occurrence of typhoid fever in a certain percentage 
of vaccinated cases are everywhere reported, this is of no significance. But 
because of this uncertainty it was decided, in order to determine if possible the 
efficiency of the vaccine so administered, to run a number of agglutination tests 
among those vaccinated, on the assumption that the presence of specific agglu- 
tinins in the blood implies the development of some immunity to the disease. 
Our tests were run in dilutions of 1:100 to 1:800. In some of the positive cases, 
agglutination occurred in dilutions 1:100 to 1:400; in the others, up to 1:800. 
But in all the positive cases, the strongest agglutination occurred in dilutions 
1:100. Table I lists 18 cases who had been previously vaccinated; and shows the 
results obtained. 

Case No. 16 was vaccinated every year from 1920 to 1930. Case No. 17 
was vaccinated about three years ago, but she did not recall the exact date. 

Case No. 18 merits special comments. She was vaccinated on June 16; and 
had a negative agglutination reaction five months later, on November 25th. 
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TABLE [ 
Num- *Date of Date of 
ber Case Race Sex Age Vaccination Widal Result 
pik a EMT iy C. M. 40 June 5 Nov. 11 Positive 
2a, Eo vk C. F, ive a a votes ss 
Hs lta alt bs C. F. 20 reenett () sake Be 
AUR, J. M. 34 oa, 24 8 il e 
Die le Cx C. Jie 48 ar 10) hae s 
6 M.M. Cr Ee 22 ‘<< 510 rat B ‘ 
TL. Lee F, 18 re oe bay tet se 
By Be C. F, 50 Nov. 6 SoATeD % 
Deni BaM: C. M. 33 Aug. 20 el +b 
Og Fe C. F, 42 July 1 Sool 2 “ 
Lise: C. WLS 14 June 10 2 ° 
Tere ‘®e M. yoy July 1 ae bs 
Tae «CR: C; F, 19 aS) >4} SS Ait, 4 
1 Sosa OF St PO C. F, 42 Oct. 20 ype: ne 
ee Lact 4% M. 38 20 eae 255 My 
Gea C. M. 39 June 15 Oct. 16 Bi 
Lie aoe C. F, Dive 1929 (?) ee LO B 
Ley A. C. By 19 June 16 Nov. 25 Negative 
Dec. 20 cs 
Dec. 21 Jatey Positive 


C. = Cubans. J. = Jamaicans. * = All vaccinated in 1931, except Case No. 17. 


A second test was made December 20th, as a check; and it was again negative. 
She was re-vaccinated December 21st; and a third test, which was made on 
January 7th, 16 days later, gave a frankly positive reaction. This case may, 
perhaps, be an illustration of those cases that develop typhoid fever in spite of 
vaccination. Due to some error in technique, in the dosage, or in the inability 
of the organism to react normally to the inoculation, they fail to develop the 
specific antibodies; although it is possible that the agglutinins may have dis- 
appeared from the blood, as they are expected to do in a few months, even though 
she had acquired immunization. Whatever the explanation, this case is sug- 
gestive. 

Table II lists seven cases in which a Widal was made prior to vaccination and 
following vaccination. They were all negative before vaccination, and strongly 
positive six days or thirteen days later. 


TaBLE IT 
Number Case Race Sex Age Nice Docs pee? i pee ; 
1 G. J. | Jamaican | Male | 37 | Negative | Nov. 25 | Positive 
Py, Js Ce ce oe 29 (<9 “e 25 ce 
3 rishyn 3 3 39 c “OB 6“ 
4 G. K. (<9 (79 38 “é (<9 95 (<9 
oir. G: 1 Cuban Fem. | 56 i. Me Positive | 
6 iD), EK. (<9 (<4 33 (T9 ce YAS (<9 
Tt AVAL IZ: & Male | 16 : Tag 5) ‘ 
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CONCLUSIONS 


1. Mass vaccination, by the method which requires three injections of typhoid 
vaccine at weekly intervals, is impractical in a civil population. 

2. The use of a single high concentration dose has proved effective in the 
Argentine and Cuban Armies, and should prove efficient in obtaining mass 
immunization. 

3. The so-called ‘negative phase” may be disregarded in prophylactic anti- 
typhoid vaccination. 

4. The results obtained in Banes, with the single high concentration inocula- 
tion, show that such high dosage js innocuous. 

5. The results of agglutination tests, made before and after vaccination with 
this single high dose, seem to indicate that there is some reaction in the immu- 
nological mechanism of the body resulting in the formation of specific antibodies. 
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THE DIPHTHERIA SITUATION IN THE BANES DIVISION 


P. 8. Mataret, M.D. 
United Fruit Company Hospital 


Banes, Cuba 


During the year 1930, eleven cases of diphtheria were admitted to the Hospital 
in the Banes Division; and one case was treated in the Out-patient Clinic. Seven 
of these cases came from the village of Los Angeles, situated about five miles 
from Banes; and, of these, five were admitted during a period of three weeks 
(July 16 to August 4th, inclusive). Upon inquiry, the writer was advised that 
this locality was an endemic focus of the disease; and it was thought advisable 
to make a survey of the situation, especially of this village, in order that well 
planned measures of control might be instituted should the conditions necessi- 
tate such action. 

A study of the number of cases reported from this Division in previous years, 
and a comparison with the figures for all the 10 Company Divisions, as shown in 
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CuHart I 
Cases DipHTHErRIA RePporTED—UNITED FRuIT COMPANY 
Banes Division ~ 
Hospital Dis- 

Admis- pensary Total Total Cases and Deaths 

Year sions Cases Cases Deaths Cases Deaths by Divisions 
Preston 3 

1918 a5 == oa — 6 —; Colombia 1 
| Costa Rica 2 


Banes 6 (1) 
1919 2 4 6 1 9 1, Preston 
~ Colombia 


2 

1 
Banes 4 (1) 

1 

4 

2 


All Divisions 


—< 


9 Preston 
Colombia 
| Costa Rica (1) 


Banes Pets 
Preston 
Colombia 

| Panama 


1920 4 — 4 1 11 


1921 2 21 23 cae 27 Sas 


Banes 4 


1922 es 41 41 os 47 Other Divs. 


Banes hi 
1923 4 TBS Si CEs rs: Zz =! Other Divs. 


2 

1 

1 

1 

6 

7 

6 

Sug __f Banes 8 

1924 2 6 8 12 \ Other Divs. 4 
Banes 1 
Y 
il 
if 
1 
1 
| 
1 
1 


1925 1 — 1 oo 4 —, Preston 
Costa Rica 


Banes 
1926 1 — 1 — 3 — Preston 
Colombia 


Banes 

Jamaica 

1927 J At 1 Liv 6 J Costa Rica 

Tela SCL) 


Banes 10 (1) 
1928 10 a 10 1 17 2; Panama 1 
Tela 6 (1) 


Banes 8 
Preston 1. 
Colombia 1 

1929 8 — 8 — 13 oni as 1 
—Chiriqui i 
Tela 1 


Total. . .35 85 120 3 178 6 


Note: Bracketed figures in last column, record the number of deaths. 
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Chart I, reveals that out of a total of 178 cases reported for all the Divisions in 
the twelve-year period extending from 1918 to 1929 inclusive, there were 120 
or practically two-thirds (67.41%) reported from Banes, and 58 or roughly one- 
third (32.59%) from all the other Divisions. Even though the number of cases 
are so few, this tabulation shows that Banes is the Division where this disease is 
most prevalent. The adjoining Preston Division, where conditions are most 
similar to Banes, reported only 12 cases during this period. There is, however, 
one marked difference between the two Divisions; and that is the character of 
the population. Whereas a large native town is within the boundaries of the 
Division in Banes, there is no such town in the Preston Division; and, whereas 
small areas of land operated by independent owners are located at various points 
throughout the Banes Division, the Preston Division is quite isolated and self- 
contained. That is, crowding is a feature of Banes; while in Preston the popula- 
tion is more scattered. 


Cuart II 
LoOcATION OF RESIDENCES OF DIPHTHERIA CASES—BANES DIvISION 


Esti- 
Location 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926 | 1927 | 1928 | 1929 | 1930 bie teeue 3 aoe 
tion 
BanesspOne eer. SS 172010) 2 Sie | FL 5) Te BGS ta ySt iGEss, 
Macabi |.) eae cry es At mees WBS fe ae cael) PUI cent pees Necere AFF 2 762|2.88% 
Embarcadero . .|— 2); — —] —] -—a-a-— Fs 8 492/1.62% 
Los Angeles. .'.| — —]— 1] 5 3} —] —] | O77 16) SOG 05|2.64% 
Deleite .. .. .J S| Yo youwsa 3a a4 ee OCS} C88110.60% 
Negritos. .6 2.0.9. yd Soa ee 178|2.80% 
Milage epee serene sk mes etecars Posed Amann ira) msi or cid aeci seacoast 40 du 
Veguitas ... . .| J 4] aA a ra a ar ar a er er ds od oe 
Steamship... . 4. Soy a a ss OO Se er a a id 
Unknown... .|J —]— 44 4] 4] — 7-057 —7 45 — 4, — 
Total . .). . «|:—)06) 4) 23) ALT Si Al bd) 10h. Si 1 2s2 — 


However, an average of 10 cases per year in Banes, and of 17 cases per year 
for all the 10. Divisions combined, shows that diphtheria is not a menacing disease 
in the United Fruit Company’s Divisions. However, the fact that there is some 
factor which prevents the greater spread of the disease, but which is not powerful 
enough to cause its complete disappearance, is a challenging problem. The 
inference would be that diphtheria bacilli in these latitudes are normally non- 
virulent, and that only under certain provocation do they become actively 
pathogenic. What factor causes this change remains to be determined. 

Of the 120 cases reported from Banes during this 12-year period, 81 or 67.5% 
were reported during the three years of 1921, 1922 and 1923 (23, 41 and 17 cases 
respectively), representing a mild epidemic outbreak. That the disease assumed 
a mild form, is attested by the fact that there were no deaths attributable to it; 
and that only 2 cases were admitted to the Hospital in 1921, none in 1922, and 
4 in 1923. Since 1928 there has been an average of ten cases admitted to the 
Hospital each year. 
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In trying to determine from which locality in the Division most of the cases 
came, we find, as shown in Chart II, that, in the thirteen-year period 1918-1930, 
with a total case record of 132, the number of cases for each locality corresponds 
rather closely to the estimated population. Banes, Macabi and Los Angeles, 
which had most cases, also show that the bulk of them occurred in the years 
1921, 1922 and 1923. Without a doubt, a great many more cases must have 
occurred in Banes; but they were treated by local physicians, and did not come 
to the attention of the Hospital Medical Staff. From these data, we must con- 
clude that there is no one locality in the Division more heavily infected than 
any other; and that, if the village of Los Angeles has shown most cases this 
year, this was due to a series of contact cases following the appearance there of 
some particularly virulent carrier. 

A study of the eleven cases admitted to the Hospital during the year 1930 
shows that 7 came from Los Angeles, 3 from Banes, 1 from Veguitas (an isolated 
camp), and 1 from Mulas (isolated camp). The twelfth case seen was treated 
in the Dispensary (culture and smear were positive for diphtheria bacilli); 
and recovered promptly, following the use of serum. 


Reports or FaTau CaskEs 
Two cases died, of those admitted to the Hospital. 


Hospital Case No. 698.—A Cuban child, 11 months old, from Mulas, who had been 
ill at home for many days and was only brought to the Hospital when he showed signs of 
intense intoxication and dyspnea, was admitted at 9 a.m., and died at 10 p.m. that 
evening. Intubation and 10,000 units of serum were of no avail. 

Hospital Case No. 986.—A Jamaican child, 8 years old, from Banes, who had been 
ill at home for seven days prior to admission, was very ill on admission at 9 a.m. and died 
at 9 a.m. the following morning notwithstanding massive doses of serum. 


These deaths were clearly due to the fact that the patients did not receive 
prompt and adequate treatment. 


Cases REQUIRING SURGICAL INTERFERENCE 


The other 9 cases recovered promptly following the administration of serum; 
with the exception of two cases which required immediate tracheotomy, and 
in both of which the tracheotomies were without doubt the means of saving life. 
Both of these cases came from Los Angeles: 


Number I.—Cuban, 3-year-old boy. The first day he was given 20,000 units of 
antitoxin: He was so much better on the second day that no antitoxin was given. On 
the morning of the third day, however, he became almost asphyxiated; and, intubation 
being tried without success and his condition being most serious, he was taken to the 
operating room following the injection of 20,000 units of serum. Tracheotomy was per- 
formed, following which he had an uneventful recovery without further treatment. 
The tube was removed on the seventh day following operation, and the child was dis- 
charged on the twelfth day following admission. 

Number II.—Cuban, 8-year-old girl. She had been ill at home for one week with, 
the mother said, a “‘bad cold.’”’ On admission she was cyanotic and intensely dyspnoeic, 
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and 10,000 units of antitoxin were administered immediately; but her condition was so 
serious that immediate tracheotomy was indicated and performed, following which all 
urgent symptoms disappeared. The temperature, which was 102°F. on admission, 
went to 104°F. the next day; and dropped promptly to 99°F. on the third day. That 
evening, however, she had a rise to 101°F., and for 17 days had an irregular, septic 
type of temperature which finally disappeared on the 18th day. After this, the patient 
had an uneventful recovery. 

The explanation of this rise in temperature was found on the sixth day after admission; 
when it was noticed that the right ankle was swollen and painful, and affected with an 
acute arthritis. On the thirteenth day, seeing that the temperature curve would not 
remit, it was decided to use foreign protein therapy. Injections of Omnadine (Bayer) 
were given on the 13th and 15th days; and, on the 17th day, 5 ¢.c. of sterilized milk. 
Temperature was normal on the 19th day, and remained normal. 

Tracheotomy tube was removed on the 10th day. Patient had an uneventful recovery. 


EPIDEMIOLOGY 


It has not been possible to find any definite previous case, to explain the oc- 
currence of the two cases admitted from Banes and of the two cases from the 
isolated camps of Mulas and Veguitas. 

The seven cases from Los Angeles were all inter-related, and all occurred 
among members of three families. They could be attributed to contact from 
the first case, as the following histories indicate: 


Case I.—Date of admission, February 13. An 18-year-old Cuban laborer, living with 
mother and sister, neither of whom had been ill. They were unable to recall any previous 
case among their contacts. 

Case II.—Date of admission, May 5, three months after case I. This was a seven- 
year-old Cuban girl, living with her parents who have resided in the same house for 15 
years. They have had 9 children, of whom 3 are dead—the causes of death are unknown. 
This case could be connected with case I by the fact that this patient visited the house. 
Three of the children in this family contracted diphtheria. 

Case III.—Date of admission, July 16; two months after case II. A three-year-old 
child, brother of case II (tracheotomy case). 

Case IV.—Date of admission, July 26 (tracheotomy case). This was the eight-year- 
old niece of case I; and she frequented his house to visit her grandmother, who is the 
mother of and living with case I. It occurred five months after case I, and would seem 
to have been derived therefrom. Case I also visited her house frequently. This girl 
lives with her parents and seven brothers and sisters. Of the seven children, two 
had diphtheria. 

Case V.—Date of admission, July 28. Two-year-old sister of cases II and III. 

Case VI.—Admitted, July 29. Five-year-old brother of case IV and nephew of 
case I. 

Case VII.—Admitted, August 4. Three-year-old child who lives in the house next 
door to cases IV and VI. She lives with her parents and seven brothers and sisters of 
whom she was the only one infected. 


Following this case, no other cases developed; notwithstanding the fact that 
these cases live in houses where there are many other children. In this respect 
it should be noted that, whenever one of these cases appeared, all the children 
in the house were given passive immunization by the injection of 1500 units of 
anti-diphtheria serum. Whether this measure is the reason for the abrupt 
cessation of the outburst or not, I do not know. It has also been suggested, 
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and we are recommending the practice, that all persons living in a home where a 
diphtheria case occurs and all diphtheria cases after discharge be treated by 
daily throat swabbing with mercurochrome 5% solution, or with gentian 
violet. Dr. Parks of New York, however, claims that saline gargles are just as 
efficient; and W. C. Harvey also thinks that the best medical treatment of 
carriers is nasal douching with mildly alkaline solution. 


SUMMARY 


To sum up, we may say that: 

1. The curious thing about the cases occurring in Banes, in the year 19380, is 
the length of the period elapsing between one case and another; this period being 
very long in the earlier cases and shorter in the later ones, as follows: 


House No. 1—Case I—February 13, 1930 


Case II—May 5. 
(3 months later) 


Case III—July 16. 


(2 months later) 
House No. 2 
Case I1V—July 26. 


(10 days later) 


Case V—July 28. 
(2 days later) House No. 3 


| 
Case VI—July 29. 


(1 day later) 


Case VII—August 4.—House No. 4 
(6 days later) 


2. Diphtheria is more common in Banes, Cuba, than in any other United 
Fruit Company Division. 

3. Diphtheria is not a menacing disease in these areas; the number of cases 
being few, and most of them being mild. 

According to Taliaferro, tests made among various groups of children in 
Tela, Honduras, showed a much lower percentage of positives than in large 
centres in the United States; and comparison between groups of children belong- 
ing to the better class of employees and those of the lowest class showed a much 
lower percentage of positives in the latter. This he explains by presuming that 
immunity will be higher where conditions of living are worse and people live 
more crowded together. Such poor conditions of living would be one explana- 
tion for the low rate of diphtheria in these countries. 
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SUPPLEMENTARY DATA—1931 
During the year 1931, only 2 cases of diphtheria were admitted to the Hospital: 


Case I.—Date of admission, March 28. A Cuban, female child, 16 months old, from 
Los Angeles. Four days before admission, she had had fever and difficult, stertorous 
breathing. On admission, she showed intense inspiratory dyspnoea; her cheeks and lips 
were cyanotic; and there was a small, white membrane over the right tonsil. Throat 
culture for diphtheria bacilli was positive. Immediate tracheotomy was indicated, 
and was performed shortly after admission; and 10,000 units of anti-diphtheric serum 
were given on the first day, and 20,000 units on the second day. The patient had an 
uneventful recovery. 

Epidemiology: No connection could be found between this case and those which 
occurred last year. 

Case IIT.—Date of admission, August 26. A Cuban, female child, 8 years old, came 
from the local Banes town. The patient had been ill at home for 4 days before admission, 
with sore throat and general malaise. Upon admission, patient was suffering from 
dyspnoea. She had a grayish, purulent exudate from tonsils and fauces; enlarged sub- 
maxillary lymph glands; coated tongue; and tachycardia. 

Diagnosis: Diphtheria. On the first day, 10,000 units of anti-diphtheric serum were 
administered; and a similar injection was given on the second day. 

Epidemology: No connection with any previous case could be established. 


THE CLINICAL SYMPTOMATOLOGY OF ANKYLOSTOMIASIS 


A. LacHNneR Cuacén, M.D. 
District Physician—United Fruit Company 
Turrialba, Costa Rica 


The diagnosis of uncinariasis made by a microscopic examination of the stool 
is the most convenient and the most certain; and eliminates the necessity of a 
physical examination and prolonged questioning of the patient by the physician. 
In a hospital, where the examination of the stool is done routinely on all patients, 
the diagnosis is furnished by the laboratory soon after the admission of the pa- 
tient; and it is not necessary to consider the symptomatology of uncinaria in- 
festation. Only a relatively small number of patients are hospitalized solely 
for hookworm disease. In the great majority of the cases, the diagnosis and 
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treatment of the acute primary condition for which the patient is admitted is 
of considerably more concern to the physician and completely absorbs his 
interest; and, in consequence, the administration of chenopodium, which is pre- 
scribed in all cases whose stools are positive for uncinaria ova, is a routine pro- 
cedure of comparatively minor importance. It is in this way that the character- 
istic symptoms of this most common tropical disease pass unnoticed by a great’ 
number of physicians attached to the staffs of institutions.. On the other hand, 
the doctor who is practicing in rural districts, with no microscope to aid him, 
gradually learns from observation the group of significant clinical signs and symp- 
toms which rarely leave him in doubt as to the diagnosis. I shall briefly out- 
line these symptoms, and attempt to arrange them in the order in which they 
appear: 

We have, in the first place, the violent headaches and dizziness. The head- 
ache is usually localized in the frontal region towards the temples, and appears 
“as the sun gets hotter.’”’ The dizziness is most pronounced when the patient 
stoops and then rises. He feels as though everything around him is turning, 
and his vision becomes hazy—he describes it as “looking in the dark.”’ 

Next in frequency to the two symptoms described above are fatigue and pains 
in the knees; and these are the symptoms of which the patient most commonly 
complains to the doctor. The patient, possibly young and robust, relates that 
for the last two or three weeks he has been unable to endure his habitual work; 
that he tires quickly; and that the slightest amount of walking produces pains 
and weakness in the knees—especially in mounting any incline. Very common 
also is the ‘‘pain in the waist,”’ localized in the lumbar region on both sides, which 
hinders the patient in stooping and rising rapidly. How many “lumbago”’ 
cases tenaciously resist salicylate treatment for years; and then disappear 
quickly with the expulsion of ankylostoma! 

Sleepiness is frequently the sign first observable at the outset. The patient 
is sleepy all day, and has no desire to do anything else but sleep. 

Violent palpitation of the heart appears at anearly stage. At first it is notice- 
able only from walking or from brisk efforts, but subsequently it is evident at all 
hours and even while the individual is resting. 

In conclusion, I shall mention three symptoms which almost never fail to 
appear—even from the beginning of the ailment. 

1. Pains in the stomach; which are localized in the epigastric region or towards 
the umbilicus, are increased on pressure of the hand, and are often accompanied 
by indigestion or a sensation of fullness after meals. 

2: Mild diarrheas, which are irregular in appearance and sometimes alternating 
with constipation. 

3. The condition that the rural Costa Rican graphically terms “watering of 
the mouth.” This arises not only from salivary hypersecretion, but also from 
regurgitation of bitter and viscous gastric contents which surge from the pa- 
tient’s stomach and fill the mouth when he stoops. 


178 UNITED FRUIT COMPANY 


With the advancement of the disease, these symptoms become more pro- 
nounced; and others appear, among which anemia occupies first place. The skin 
pallor increases, and assumes an earthy color; the face becomes puffed; and 
fleeting or persistent edemas appear: here and there—on the eye-lids, on the 
ankles, and on the instep of the feet. . The pulse throbs rapidly and lightly; and 
systolic or diastolic murmurs begin to appear over the heart, and are so accen- 
tuated at times that they may be mistaken for cardio-valvular disease. (In 
one instance, I saw the systolic murmur disappear completely a few days after 
administering a vermifuge.) The temperature shows a slight daily variation. 
The pains in the knees continue, and similar pains appear in other regions so 
that the patient complains of “‘pains in all the bones.’’ In almost all of the 
advanced cases of hookworm, I observe an atrophy of the mucous membrane of 
the tongue; which causes it to appear smooth and glossy, as in pernicious ane- 
mia. Recurrent diarrhea appears;:the attacks become more frequent and more 
acute, and are sometimes dysenteric in character and accompanied by tenesmus, 
abdominal pains, and passing of mucus and blood in considerable quantities. 

It is as difficult to say how many of the foregoing symptoms can be attributed 
to anemia, as it is to explain the cause of the anemia itself by ascribing it solely 
to the relatively insignificant losses of blood which the hookworms extract. 
The pallor, the edemas, the cardiac irregularities, the atrophy of the mucous 
membrane of the tongue, etc., may be considered as simple manifestations of 
anemia; but the toxic symptoms manifested by the violent headaches, dizziness, 
pains in the knees and elsewhere, fatigue, and sleepiness, appear constantly in 
hookworm infection long before an appreciable degree of anemia has been 
established; and unquestionably the toxins produced by the intestinal worms 
play an important part in the production of these symptoms, just as the inflam- 
mation and atrophy of the gastro-intestinal mucosa determines the digestive 
troubles. 


Editor’s Note.—The remarks made in this article pertain primarily to conditions 
existing on the plantations of the United Fruit Company, where all hospital patients 
are routinely treated for hookworm infestation. Under such circumstances, the degree 
of infestation is naturally kept low; and consequently the hospital cases in which hook- 
worm is the primary cause of hospitalization are rare, and the mortality rate from this 
disease is practically nil. The observations of Drs. Louis Schapiro and Ernst G. Nauck 
(The American Journal of Hygiene, Vol. XIV, No. 3, November, 1931) indicate that in 
other parts of Costa Rica hookworm infestation is responsible for a comparatively high 
rate of morbidity, and is not infrequently the cause of death; and, furthermore, that A. 
duodenale as well as N. americanus are present to a considerable extent in Costa Rica. 
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LOBAR PNEUMONIA 


Bruce M. Pue.ps, M.D. 


Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


As has been the annual custom for several years, a review of the cases of lobar 
pneumonia treated during the current year has been made. There were few 
changes on the medical staff, and most of the cases were treated on the services 
of two physicians. 

The average number of persons dependent on the hospital for treatment was 
7,313; this being a decrease of 1,622 persons over 1930. Of three cases admitted 
from locations whose populations are not included in our census, two cases were 
cured and one died. 

The total rainfall in 1931 was 29.11 inches more than in 19380. The mean 
temperature for 1931 was about the same as in 1930. We have never been able 
to demonstrate a relation between the incidence of lobar pneumonia and the 
climatic changes of the seasons of the year. 


TABLE 1 


CoMPARISON OF MortTauity RatTrs 


Year No. of Cases No. of Deaths Per cent 
1921 3l 8 25.80 
1922 60 1739 65.00 
1923 97 52 53.61 
1924 101 43 42.57 
1925 100 30 30.00 
1926 63 23 36.50 
1927 55 21 38.18 
1928 76 30 39.47 
1929 89 sar 19.10 
1930 56 16 28.57 
1931 46 16 34.78 
Average, 11 years 70.4 - 26.8 38.12 
TABLE 2 


SEASONAL INCIDENCE 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec. | Total 
Nos of cases =>. miei ede 5 9 4 — 2 8 5 1 2 3 2 5 | 46 
NON Ofmdes thst = ue 5.. i 6 — | — 1 2 2 — 1 2 — 1 16 
Percent AU Sah 4 20.0 166.7 | — | — |50.0 |25.0 '40.0 | — |50.0 [66.7 | — |20.0 | 34.78 
Av. rainfall (in.). . . .| 8.05) 5.94} 8.28) 6.85) 4.87} 8.53)10. 1612.14) 9.43)13.24/16.88| 6.07)110. 44 
Temperature (mean). .|80.0 |77.0 |78.5 |77.0 |81.0 |81.0 |81.0 |80.0 |81.0 |80.5 |77.5 |80.0 | 79.54 
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TABLE 3 
Cases BY NATIVITY _ 

Nativity No. of Cases No. of Deaths 
British Honduras? Gos eso eee eee. 1 — 
Costa Rita=iay+ i a ee ee ee eee 1 — 
Guatemalia).c. 24-5, Sa ae ee eee i — 
Honduras’ .. 3... 2AM ee ee Ee 32 13 
Nicaragiias io.) 3! Yeerks ee eee ie eee 3 1 
Salvador -.4-! -. (7 wai See? aa 6 1 
Spain oe. 5) ade he he), ee ee ei eee 1 — 
Qk mo wit cae tc ek abe tk aa ee oe 1 1 

TABLE 4 
CASES BY SEX AND STATUS 
Males Females 
Non- Non- 

Employees employees Employees employees Total 
NO. Of C2806... 0) eee 31 5 — 10 46 
No.of deaths" “4 Bee 10 2 — 4 16 
Per. centscds 2a eee 32.25 40.00 a 40.00 34.78 


As usual, no cases of lobar pneumonia occurred among local residents coming 
from the temperate zone; but a Spanish seaman from a ship calling at our port 
was treated for this disease, which he had developed at sea, and recovered. 


COMMENTS 


Our patients came from 24 distinct and well separated localities which have 
very little contact. The greatest number of cases (7) came from the port town 
where a large part of the population is concentrated. With the exception of 
one farm where three (3) cases developed, the remaining cases were evenly dis- 
tributed thru the districts. 

The average period of hospitalization was 18; days or a total of 840 hospital 
days; but this included cases hospitalized 55, 59 and 86 days, respectively, on 
account of complications, and also several cases who died very soon after 
admission. 

The Spanish sailor, mentioned previously, developed a thrombophlebitis in 
the left leg on his 10th day in the hospital, but was discharged a as cured on the 
59th day after admission. 

Three (3) cases developed pneumonia while in he hospital under treatment 
for other conditions; and all three died. The first case was under treatment for 
amebic dysentery, and developed pneumonia on the 12th day; the second case 
was under treatment for E. A. malaria, and developed pneumonia on the 5th 
day ; the third case was under treatment for E. A. malaria, with a mild bronchitis, 
and developed pneumonia on the 5th day. In the first instance, there were 
two acute pneumonia cases and two convalescent pneumonia cases on the same 
ward, but not in adjoining beds; in the second instance, there were two con- 
valescent and one acute pneumonia cases on the same ward, but not near; in the 
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third instance, there were no other pneumonia cases in the hospital. It is 
always well to bear in mind that pneumonia is contagious and that cross infec- 
tions are especially dangerous. 


Post Morrem FINDINGS 


Hight of the fatal cases came to autopsy. In all of these instances, the pneu- 
monia, as well as most of the complications, had been properly diagnosed. ‘The 
gross findings are noted below: 


Case ¥1. Involvement of the right lower and middle lobes; chronic splenitis; passive 


hyperemia of liver; hydronephrosis. 
Case *2. Involvement of right upper lobe; bronchopneumonic areas in left lung; 


dilatation of right heart; splenomegaly; E. A. malaria; uncinariasis. 
Case *3. Involvement of the left lower, right lower and middle lobes; splenomegaly ; 


uncinariasis; ascariasis. 
Case ¥4. Involvement of the whole right lung and the left lower lobe; small empyema 


of right pleural sac; acute myocarditis; chronic splenitis. 
Case %5. Involvement of the right upper lobe only; chronic splenitis. 
Case ¥6. Complete involvement, in different stages, of both lungs; acute myocarditis; 


dilatation of heart. 
Case *7. Involvement of the right upper and lower lobes; fatty degeneration of the 


liver; parenchymatous nephritis. 
Case *8. Involvement of the right upper and lower lobes; acute myocarditis; 


acute nephritis. 
TREATMENT 


The treatment administered was almost entirely symptomatic, and included a 
variety of drugs and therapeutic measures. 

One case developed an empyema which was eventually cured by repeated 
aspirations of the pus, irrigations with Dakin’s solution, and injections of 2% 
mercurochrome solution and of Rivanol into the pleural cavity. He developed 
a severe stomatitis, presumably from the mercurochrome. 

Dextrose, in doses of 50 ¢.c. of 50% solution given with normal saline solution, 
was administered intravenously in two cases, one of which died. The use of 
large quantities of solution intravenously in these cases is of doubtful value, on 
account of the load thrown upon the heart. The concentrated solution (50%) 
of dextrose should be injected very slowly. 

Mercurochrome, in doses of 20 c.c. of a 1% solution, was given intravenously 
in 13 cases. Ten of these cases were in the acute stage and, of these, two died. 
The remaining cases were of unresolved pneumonia in the 20th, 34th and 54th 
days, respectively; and these recovered promptly. 
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SEVERE ANEMIA IN PREGNANCY 


WALTHER JANTZEN, M.D. 


Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


The combination of pregnancy and anemia are seen frequently in tropical 
countries. The anemia is generally caused by chronic malaria. The destruc- 
tion of the blood often reaches high degrees in native pregnant women, as they 
take very little or no quinine for malaria because they are afraid of the abortive 
effects of this remedy and do not take into consideration the abortive effect of 
malaria itself. 

A slight degree of anemia does not generally affect the pregnancy; while 
severe degrees lead to abortion or miscarriage, and often cause the death of the 
mother also. Sometimes, however, a grave prognosis for child and mother is 
not justified. I wish to show this in the following case: 


CasE REPORT 


D. E., 18 years of age, Salvadorean; was about 8 months pregnant. The exact date of 
the last menstruation was not known, the menstruation having been very irregular at 
alltimes. She had suffered all her past life from anemia, and treatment had never shown 
much effect. She has one well-developed boy about 4 years of age. She had been 
troubled for several weeks with swelling of the feet; and this had increased to such an 
extent that she had to enter the hospital for treatment. 

Physical Examination —(August 31, 1930). Very anemic but well-developed native 
woman, with pronounced edema of the face, legs, arms and vulva. The lungs were 
normal. There were systolic murmurs over all of the heart valves. The pulse rate was 
100 per minute. The uterus indicated that she was in the 9th month of pregnancy. The 
child was in left occipito-anterior position and the foetal pulse rate was 120 per minute. 
All parts of the child were felt easily through the abdominal and uterine wall, as tho there 
was very little amniotic fluid. The spleen and liver were apparently not enlarged. 

Laboratory Examination: erythrocytes 900,000; leucocytes 12,800; small and large 
lymphocytes 26%, neutrophiles 74%, eosinophiles negative. Pronounced anisocytosis, 
poikilocytosis, and polychromatophilia were noted. The hemoglobin was 25%; the 
blood was negative for malaria; the Meinicke test was negative. The urine was normal 
and the stool showed merely a few ova of uncinaria. 

Treatment.—Digitalis, arsenic injections, and liver diet were prescribed. 

Development.—The edema disappeared completely within 10 days. The temperature 
never rose above 99.5 degrees F. On a few days she felt what she believed to be slight 
labor pains, but had improved so much after 10 days of treatment that she decided to go 
home. Five days later (Sep’t 16) she was re-admitted on account of labor pains. Her 
general condition was about the same as at the time of the first admission; the edema had 
developed again to a marked degree; and the pulse rate was up to 120. She had no 
fever. The urine was negative. Blood examination: erythrocytes 1,000,000; leuco- 
cytes 10,700; hemoglobin 30%; lymphocytes 28%; neutrophiles 68%; large mononuclears 
4%; normoblasts, 2 to every 100 white blood cells. Pronounced anisocytosis, poikilo- 
cytosis, and polychromatophilia were noted. 

Treatment.—Arsenic and digitalis were again administered. For 2 days, there was 
persistent vomiting without known cause. On the 19th of September, there was a 
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- normal delivery of a male child weighing 4 pounds. The child showed all the signs of 
maturity. There was a moderate loss of blood during delivery. Examination of the 
blood did not reveal any changes after delivery, with the exception of the usual increase 
of leucocytes. The baby had hemoglobin 90% and erythrocytes 3,200,000, the day after 
delivery; and the differential blood count was normal. The mother had sufficient milk 
to nurse the baby. It gained four ounces within the first 9 days. The uterus involuted 
normally. The child and mother were discharged on the 11th day after delivery. 


THE IMPORTANCE OF ALKALINE FOODS IN PREGNANCY 


VicENTE BustILLo, M.D. 
United Fruit Company Hospital 
Banes, Cuba 
PRELIMINARY REMARKS 


In this report I shall not discuss the various causes of anemias and toxemias 
which affect the gravid woman; but merely wish to report a few cases treated in 
the Deleite Clinic, of the Banes Division, in which remarkable improvements 
were noticed following a change in their dietaries. 

The usual diet of these patients was found upon inquiry to consist mainly in 
the excessive consumption of carbohydrate foods in the form of refined sugars, 
polished rice and bread; and, although meats were occasionally used, their diet 
was deficient in green vegetables, fresh fruits, tubers, beans, etc. In fact, they 

‘even had a dislike for these classes of food. Most of the patients came from the 
laboring class (cane cutters’ wives), who, while not enjoying the same advan- 
tages as the higher class employees, have fairly good living conditions. 

The age of the 7 patients varied from 17 to 36 years; 2 were primigravida and 
5 were multigravida; and they were in varying periods of gestation. The symp- 
toms of which they complained mostly, at the time of their first visits to the 
clinic, were: nausea, vomiting, constipation, headaches, tachycardia, dyspnea 
and edema. The physical examinations did not reveal symptoms of any other 
complicating disease, except hypertrophied tonsils and decayed teeth in some 
of the cases. 

As this is a highly infected malaria region, routine blood examinations for 
malaria were made in all the cases with negative results. The hemoglobin esti- 
mation was no higher than 60% in any of the cases at the first examination, 
and in none higher than 75% up to the time of delivery. Five of the cases 
showed the presence of albumin in the urine at the first examination; but in two 
of these cases it disappeared before the second examination was made, while in 
one case (No. 4), albumin persisted until delivery. The examinations were 
made during the first visit to the clinic and subsequently, at frequent intervals, 
until delivery. 


184 


UNITED FRUIT COMPANY 


The following table shows the principal symptoms complained of, and the - 
changes found in the blood and urine: 


Examinations 
Noe Principal Symptoms 
; Number 1st 2nd 3rd 
1 | 17 yrs. old; 3 mos. preg- D 
, et a: ate t/a 1/20 1 8/ 1d 
nant, I gravida; con- Hemoglobin | 60% | 65% | 65% 
stant vomiting for a eat Ne we Ne 
week, and constipation. 8. B- B- 
2 | 22 yrs. old; 5 mos. preg- 
nant, II gravida; occa-|| Date 77 too 8/ae Sf18 
sional vomiting, consti-;| Hemoglobin | 55% | 55% | 65% 
pation, tachycardia, and|| Albumin ++ | Neg. | Neg. 
headaches. 
3 | 20 yrs. old; 4 mos, preg- 
nant, II gravida; weak- ae ie lobi oe lige 6 
ness, constipation, and Oe na Zo Zo Zo 
: Y Albumin Neg. | Neg. | Neg. 
nausea. 
4 | 24 yrs. old; 6 mos. preg- 
nant, I gravida; tachy-|| Date 8/12 | 8/18 | 8/24 
cardia, general edema,;| Hemoglobin | 45% | 45% | 50% 
dyspnea, and constipa-|| Albumin +++/++-+) ++ 
tion. 
5 | 33 yrs. old; 7 mos. preg- 
nant, III gravida; dis-|| Date 9/25 | 9/30 |10/18 
comfort, edema of}! Hemoglobin | 55% | 60% | 70% 
ankles, and constipa-|| Albumin ++ |] + | Neg. 
tion. 
6 | 36 yrs. old; 7 mos. preg- 
nant, IV gravida; pain-|| Date 9/11 | 9/23 |10/20 
ful micturition, occa-;| Hemoglobin | 50% | 65% | 75% 
sional vomiting and|| Albumin + eg. | Neg. 
headaches. 
7 | 32 yrs. old; 8 mos. preg- 
een ENP ager Meee Henoeens Bane ee ; ie 
nausea, constipation, ian ut’ ay Neg. 


and edema of ankles. 


4th 


5th 6th 


12/30 


75% 
Neg. 


9/18 
70% 
Neg. 


10/29 


15% 
Neg. 


9/6 
55% 
a 


11/9 
70% 
Neg. 


11/7 
75% 
Neg. 


9/30|10/30 


75%| 75% 
Neg.) Neg. 


12/20 


1b 
Neg. 


10/1 
55% 
+4 


11/28 
55% 
+ 


My experience is based not only on these seven cases, but on more than two 
hundred cases which have come to the prenatal clinic since 1928. These cases 
were selected because of the severity of the symptoms. 


TREATMENT 


These patients were instructed to consume tubers, green vegetables, fresh 
fruits, beans, peas and milk in abundance; while meats, eggs or fish were allowed 
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in moderate amounts. ‘The use of rice, bread and sugar were strictly forbidden. 
In addition, two ounces of a concentrated solution of magnesium sulphate was 
administered the first day; and repeated every week until delivery, if toxic 
symptoms and constipation persisted, so as to increase elimination. Those 
suffering with nausea or vomiting were advised to take 4 oz. every hour until 
the full dose was taken. Invariably, all patients felt better on the second visit, 
and the vomiting, nausea, headaches and constipation had disappeared. Other 
symptoms had invariably disappeared by the time of delivery; except in case 
No. 4, in which the edema and tachycardia persisted, though in less severe form, 
until a few weeks following delivery although she had an uneventful delivery and 
puerperium. In all the cases, labor was normal and normal infants were 
delivered. 


SUMMARY 


The distinct improvement in the clinical symptoms and the increase observed 
in the hemoglobin content and disappearance of albumin from the urine, after 
the patients had followed the diet described, would seem to indicate the impor- 
tance of a diet rich in alkaline inorganic salts; which, while necessary at all times, 
is of particular importance in pregnancy, when it is especially beneficial to the 
mother and essential for the normal growth of the fetus. 


CONCLUSIONS 


Though I would not be understood as implying that the anemias and toxemias 
encountered in the course of pregnancies are always due to faulty diets, I am 
convinced that the toxic symptoms and the anemia present in this series of 
patients were the result of (a) the excessive consumption of cane sugar and 
the acid ash foods such as bread and polished rice; and (b) the lack of alkaline 
mineral salts in their food intake, which elements are derived from green vege- 
tables, fruits, tubers, beans, etc. 

The conditions of these patients do not seem to have been influenced by either 
the pregnancy or the period of gestation. 


FOOT-ITCH 


Orro T. Brosrus, M.D. 
United Fruit Company Hospital 
Almirante, Panama. 


After the well known triad, consisting of (a) malaria, (b) syphilis, and (c) 
the various intestinal parasites (principally uncinariasis) ; probably the common- 
est ailment for which patients apply for treatment in the out-patient clinics of 
our tropical hospitals, is foot-itch. Aside from dermatophiliasis occurring only 
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in dry, sandy regions where tropical natives refer to it as “‘nigua’’ and where our 
white resident foreigners speak of it as ‘‘chigoe”’ or “jigger,” the chief malady 
of this nature is one which produces either a violently itchy dermatitis between 
the toes or itchy blebs on the soles of the feet. This disease occurs in all parts 
of the tropical world; and in the temperate zone is so common during the warmer 
seasons that a now popular term has been applied to it for advertising purposes 
by some pharmaceutical firm which offers a form of treatment. When the 
patients apply for treatment in the dispensary clinics, natives and foreigners 
alike usually have their cases already diagnosed. In the American tropics, 
they will ask for some relief in the form of a salve, or wash, or powder for: 
“dhobie itch,” ‘“athlete’s foot,’ ‘‘seabies,” ‘‘seven-year itch,’ ‘“‘ringworm,”’ 
“spikety itch,” ‘‘ground itch,” or ‘‘“masamora.’’ On examination of these cases, 
two distinct types of infection are recognized. Castellani and Chalmers refer _ 
to them as (a) Dermatitis interdigitalis, and (b) Dermatitis bullosa plantaris. 

Dermatitis interdigitalis begins with an intense itching between the toes. At 
this time, the skin is red and glossy; and milder cases do not progress beyond 
this stage. In the more severe forms, the itching becomes so intense that pa- 
tients cannot seem to resist scratching themselves until they bleed. Oft-times 
they are awakened at night with intense itching and with an accompanying 
irresistible urge to scratch until blood exudes freely from the tiny abrasions that 
can be found at that time. After this, considerable desquamation may ensue; 
large, deep fissures may develop; and a weeping type of eczematous dermatitis 
may appear, to which the natives of the American tropics apply the term ‘‘masa- 
mora” which means a sort of soggy mush made of milk and ripe plantains. 
At this time, secondary infections sometimes cause more or less serious compli- 
cations; and it is not uncommon for the toe-nails to become involved. 

Dermatitis bullosa plantaris begins with the formation of blebs, varying in size 
from a millet seed to that of a split-pea. These appear usually on the plantar 
surface, but are also located frequently on the flexor surfaces of the toes. Their 
appearance is accompanied by intense itching; which is slightly relieved by 
rupturing the vesicle, from which a pale yellow fluid escapes. After this opera- 
tion, the area rapidly dries and soon becomes covered with thin, scaly flakes of 
skin. Secondary infections, of varying degrees of severity, occasionally follow 
scratching or breaking of the blebs. : 

The etiological factor in the two disorders described above seems to be a sec- 
ondary streptococcic condition, complicating a primary infection with a fungus 
called the Epidermophyton. 


TREATMENT 


Few diseases are subjected to so many forms of treatment. One patient told 
me that he wasn’t particularly anxious to be cured, as he had always derived 
such keen pleasure in scratching his foot-itch that he was sure that he would miss 
it if he were really permanently cured. Permanent cures, however, are not so 
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easily effected; and sometimes it is quite impossible to do more than give 
temporary relief. Byam and Archibald advise keeping the patients in bed. 
The different forms of pharmaceutical therapy that have been applied are: 

(1) Bathing feet in a 1/2000 solution of potassium permanganate. 

(2) Bathing feet in a 1/3000 bichloride of mercury solution. 

(3) Bathing feet in vinegar; or in a 1 to 2 per cent acetic acid solution. 

(4) Application of strong iodine to the lesions. I know of one individual 
who, for years, has placed pledgets of cotton soaked in strong tincture of iodine 
between the toes. He elaimed that he experienced such excellent results from 
this treatment that he could not be induced to give it up for another. 

(5) Mercurochrome (2% solution) applied to the lesions has given satisfac- 
tory results in a few cases. 

(6) Kerosene. I know of one case which was most resistant to all other forms 
of treatment, but which improved most satisfactorily after a few applications of 
kerosene. 

(7) Dr. K. P. A. Taylor, formerly connected with our Medical Department, 
reported good results from treatment with ethyl-chloride sprays, although he 
admitted of contra-indications to this treatment. 

(8) Application of glycerin. 

(9) An ointment, introduced by the late Dr. W. E. Deeks, gives excellent 
results in some cases. This consists of: Acid salicylic, 8; oil eucalyptus, 10; 
bismuth subnitrate, 10; ammoniated mercury, 4; lanolin q.s. ad. 100. 

(10) Chrysarobin liniment (5%), applied cautiously, has given relief. 

(11) Ammoniated mercury ointment (5%) has given excellent results in the 
vesicular type. 

(12) Phenol (5% solution) has been recommended. 

(13) Various dusting powders, such as thymol iodide, bismuth dusting pow- 
der, etc., have given indifferent results. 

(14) Byam and Archibald advise: ‘“‘Put the patient to bed and dress the affected 
area with 4 per cent carbolic lotion, and later apply an ointment of Bismuth 
Subnitratis, grs. 30; Acid Borici grains 15; Vaselini and Lanolini of each 1 oz. 
Only white stockings should be worn and they should be changed twice daily, and 
boiled before further use. If a fungus is suspected, and the lesions are dry, tincture 
of todine may be used.” 

The above is recommended for the interdigital type. For the vesicular types, 
occurring on the plantar surface, Byam and Archibald advise as follows: 

“‘Keep the patient at rest in bed, and apply dressings of perchloride of mercury 
lotion (1 in 4,000) continuously. Later, a lotion of Liquoris Plumbi Subacetatis 
2 drams, Aquae Destillatae add 10 ozs. (300 c.c.), and finally a dermatol dusting 
powder. 

“Tf the eruption is developed upon fungal lesions, treat as above, and, when the 
acute symptoms have disappeared, institute an antimycotic therapy by means of silver 
nitrate 8-5 per cent.”’ 


188 UNITED FRUIT COMPANY 


(15) In the Journal of the American Medical Association, dated April 18, 
1931, William L. Gould, M.D., in an article entitled ‘‘Ringworm of the feet,” 
recommended sodium thiosulphate solution in various strengths; stating that a 
solution as low as 3% was found efficient, but advising the use of a 10% to 15% 
solution both as a curative and prophylactic treatment to be used in such places 
as gymnasiums and swimming pools. He also advised that, instead of the solu- 
tion, a powder for light dusting of the feet can be prepared by using 20 per cent. 
powder of sodium thiosulphate in boric acid. This par be applied to feet, foot- 
wear, and floors as a prophylaxis. 

(16) It has been reported that x-rays have yielded Brg therapeutic results. 

(17) Most satisfactory results have been obtained in severe cases, by keeping 
water and soap away from the feet; and cleansing them with olive oil twice a 
day and applying ointments, as indicated, between the oil baths. 

(18) Diet. There is no doubt but that quicker results are obtained with the 
local treatments, if sugar and the so-called acid-ash carbohydrates are eliminated 
in the diet—i.e., eliminate the di-saccharides entirely, and increase the root 
starches at the expense of rice, cereals and bread. 

(19) Another most important factor is the careful drying of the feet after 
the bath—most especially between the toes—after which talcum powder should 
be applied. An equally important factor is the absolute cleanliness of the foot- 
wear and of the bath, in order to avoid reinfection and as a prophylactic measure 
for others. 


PARTIAL ACHONDROPLASIA—CASE REPORT 
Bruce M. PuHeups, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


Achondroplasia is a disease which affects especially the growth of the long 
bones and the base of the skull. Its most conspicuous clinical features are; 
nanism, due to the shortness of the extremities and especially of their proximal 
segments; a large head; an unusually deep depression of the root of the nose; 
and trident-shaped hands. 

However, cases of partial achondroplasia have been reported and, in these, one 
or more of the typical clinical features may be missing. Under this latter 
classification, I place the case which is reported and illustrated below: 

History —O. H., 16 years of age, native of Honduras, entered the hospital 
November 26, 1931, in labor; and, the following day, successfully delivered a 
normal female child weighing five and one-half pounds. This was her first 
pregnancy. ‘The patient stated that her hands and feet were weak and, though 
she had always enjoyed excellent health, she had been unable to walk before the 
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age of twelve years. She had been told that the abnormality of hands and feet 
had existed since birth. 

Family History—The patient has no recollection of her father. The mother 
is normal in size and form. Five brothers and sisters are normal in body and 
limbs. 

Physical Examination.—The physical examination on Dec. 8, 1931, showed a 
young and not uncomely native girl, with intelligence which conformed with 
her education and social status. Her height was 59 inches; and weight, 1183 


PLATE 1 


Ibs. The head was well formed, and covered with an abundance of glossy 
black hair. The largest circumference of the head was 21} inches; and there 
were no unusual protuberances. The nose was well formed; and was not un- 
usually deep at the root nor broad at the nostrils, in proportion. The palatal 
arch was broad, well formed, and low. The upper teeth were even and regular; 
but there was angulation and crowding of the lower incisors. The ears and 
eyes were normal. There was no apparent enlargement of the thyroid. The 
neck measured 113 inches. 
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The chest measured 303 inches, under arms, with no enlargement of the cos- 
tochondral nor chondrosternal junctions. The heart and lungs were normal. 


PLATE 2 


The length of the left ulna was 9 inches; and of the humerus, 12 inches. Mo- 
tion in the shoulder joint appeared to be normal; but the elbow joints could be 
hyper-extended. The forearms were rather small. The wrist joint was mark- 
edly relaxed; and the whole hand could be easily hyper-extended to lie upon the 
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forearm. ‘The encircling finger easily drew the palm and fingers of either hand 
into a cylindrical shape. Gripping strength in the hands was about equal to 
that of a lusty year-old baby. 

The éondition of the hands is shown in Plates *1 and *2. 

The abdomen was a normal parous one, measuring 283 inches at the umbilicus. 
The abdominal organs and pelvis appeared normal. The sex organs were well 
developed, with a normal growth of pubic hair. 


PLATE 3 


The hip and knee joints were abnormally mobile; so much so that the patient 
could stand erect without support only by tilting the pelvis to one side or the 
other, thus throwing the weight on to one leg and using the other for a brace. 
The gait was shuffling; and the patient was unable to lift either foot more than 
6 inches from the floor, without using some support. 

The ankle joints were markedly weak and relaxed, with pes planus of third 
degree. The arrangement of the toes is shown in plates *3 and #4, the 4th 
toe lying in a higher plane than the others of the same foot. 

The thoracic back was very flat and smooth; no sign of scapulae or vertebrae 
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being seen when the patient assumed the erect posture. However, there ap- 
peared to be no kyphosis or lordosis of any part of the column, nor any signs of a 
hidden spina bifida. 

On admission, the Meinicke flocculation test was negative; the blood was 
negative for malaria; the stool showed ova of ascaris and uncinaria. On 
December 8th, the white blood cells were 8,800; red blood cells numbered 


ee II. 1 cae A 


Puate No. 4 


2,000,000; hemoglobin was 80%; differential: small lymphocytes 48%, large 
lymphocytes 1%, polymorphonuclears 34%, eosinophiles 20% and basophiles 
2%. On this same date, the photographs and x-rays were made. 


SUMMARY 


The case of a young girl showing the flat thoracic back, the trident-shaped, 
relaxed hands, the deformed feet with genu valgum, and relaxed hip joints; but 
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lacking the other characteristics of true adult achondroplasia, is reported. 
This case is classified as a partial achondroplasia. 
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A CASE OF TRANSPOSITION OF VISCERA 


Epw. I. Sauispury, M.D. 
Compania Bananera de Costa Rica Hospital 
Port Limon, Costa Rica 


The patient, a female, colored Jamaican, 42 years of age, was admitted to the 
Hospital on December 4th, 1930, to undergo an operation for fibromyoma of the 
uterus. Otherwise, she was in good health. 

On examination, her heart sounds were normal; and nothing was noted to 
indicate the peculiar condition discovered at operation and confirmed later by 
fluoroscopic examination. 

At the time of the operation, after removing a very large fibromyomatous 
uterus, the abdominal organs were inspected for notation on the operating sheet 
and found to be transposed. The appendix was on the left and the sigmoid on 
the right. The liver and spleen, and likewise the position of the stomach, were 
transposed also. After operation, a careful examination revealed a dextro- 
cardia. The patient was discharged on the twelfth day. 

She returned two weeks later to have a fluoroscopic examination of her chest 
and gastro-intestinal tract. This confirmed our former findings—particularly 
in reference to the heart and the course of the duodenum. 

This is the second patient that has come to our attention this year with a 
known dextro-cardia. The first case did not have a gastro-intestinal fluoroscopic 
examination to determine whether or not there were any further transpositions. 


CHEILITIS GLANDULARIS—CASE REPORT 


J. M. pg Los Reyss, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


Cheilitis glandularis is a rare disease of the lower lip, characterized by adeno- 
matous changes in the labial mucous glands, dilatation and hypertrophy of the 
ducts, and, subsequently, a chronic inflammation of the labial tissue. 
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To Volkmann! is attributed the first report of this condition. His cases were 
characterized by a chronic inflammation of the lower lip, especially of the ver- 
milion part; but occasionally the inflammation extended to the buccal mucous 
membrane and adjacent skin. Purdon? noticed a case in which the upper lip 
and the mucous membrane of themouth were also involved. 

Fox? and Schamberg* have reported some cases occurring in the United 
States. Russell’ reported a typical case. He attributed the condition to the 
stomatitis caused by the injudicious use of mercury by a syphilitic patient. 
Sutton’s® histological studies show it to be an adenomatous condition of the 
mucous glands, causing an increase in the glandular tissue and enormous dilata- 
tion of the ducts. It is considered a disease of early adult or middle life. The 
etiology is unknown. ; 


CasE REPORT 


V.H., Guatemalan, male, 26 years of age, married, came to the hospital seeking relief 
for a persistent inflammation of the lower lip. Past and family histories were essentially 
negative. 

History of present illness.—Seven years ago, the patient noticed that his lower lip 
seemed to have increased in size. He could also see, with the aid of a mirror, droplets 
of saliva upon the vermilion part of the lip; and observed that, as soon as he would wipe 
these droplets, new ones would immediately appear. He had visited several clinics in 
the United States and Mexico, but did not obtain relief; instead, the lip continued to 
increase in size, and the secretion in those openings near the angle of the mouth changed 
from that of pure mucus toa mucopurulent one. During the past few years, the inflam- 
matory condition had remained stationary, although the secretion seemed to have in- 
creased in quantity. The patient admitted that he was despondent, due to the belief 
that he had an annoying and incurable disease; but stated that he had come for treat- 
ment in the hope that some method of alleviation of his condition had been discovered 
during the past year. 

Physical ecamination.—The patient’s general appearance was healthy, and the general 
physical examination was negative. ‘The lower lip was about four times the size of a 
normal one, and showed the typical characteristics of chronic inflammation. The ver- 
milion area was prominently displayed in a manner that may be described as ectropion 
of the lower lip, and was deep red in color. On the portion normally corresponding to 
the dental surface, there were two rows of papillary elevations, lying approximately 
parallel to each other, from which there was a continuous flow of mucus. The secretion 
from the largest papillae, near the angle of the mouth, was mucopurulent in character 
with a tendency to crust formation. ‘The contiguous skin was erythematous; but the 
buccal mucous membrane appeared normal. The upper lip was inflamed and slightly 
increased in size, but neither papillae nor mucous oozing could be detected. 

A fine probe could be inserted to the depth of one-half inch into many of the openings 
in the lower lip. The mobility of the lip was greatly impaired; and the consistency, on 
palpation, was hard and firm. Large drops appeared at the openings of most of the 
ducts, on applying pressure; and from the largest ones an amount of fluid would be 
ejected. Pain could be elicited on firm pressure. The regional lymph glands were not 
palpable. 

Laboratory report——Erythrocytes, 4,300,000; leucocytes, 6,500; hemoglobin, 85%; 
Meinicke blood test, negative; stool, negative; urine, negative. 

Treatment.—For five weeks, tonics and potassium iodide were given. Silver nitrate 
and zine oxide ointment were used locally. No improvement was noted, except a de- 
crease in the inflammation of the upper lip. The secretion seemed to increase in amount 
under this method of treatment. 


MEDICAL DEPARTMENT 195 


After an interval of about one week without treatment, twelve of the larger glands 
were desiccated with an electric needle (Russell’s method), under local anesthesia. 
The immediate inflammatory reaction from the treatment caused the lip to become even 
more tensely swollen; but this subsided in a few hours. Twelve days later, all but three 
of the glands treated were closed and dry. The remaining glands were then carefully 
desiccated, with complete success. The sudden decrease in the size of the lip and the 
subsidence of inflammation was remarkable. The patient was elated, when he found 


that he was free from the constant mucous and mucopurulent discharge; could approxi- 
mate his lips; and could take liquids without tilting the head backwards, as he had had 
to do previously. The lip was much softer and more resilient, and the mobility was 
rapidly approaching normal. Stimulation of the orbicularis oris muscle was not found 
necessary. 

The patient was discharged as cured, and promised to return in case of any recurrence 
of his trouble. He has not returned, up to this time, and it is presumed that the cure 
was permanent and complete. 
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COMMENTS 


In all probability, the increased secretion observed in the disease is directly 
due to the proliferation of the active secretory cells of the glands; and the sub- 
sequent inflammation can be attributed to the entrance of pyogenic bacteria 
into the widely opened ducts, plus the irritation caused by the constant use of a 
handkerchief in removing the secretion. ‘The inflammation causes an eversion 
of the lip; and this is explained by the loose anatomical structure of the mucous 
surface of the lip, permitting large quantities of lymph and inflammatory exudate 
to collect in the soft tissues and to roll them out over the more resilient skin 
surface. The discharge of the secretion, therefore, flows outward; instead of 
into the buccal cavity, as in normal individuals. This discharge is usually of a 
mucous character; but in those cases of long standing, in which pyogenic or- 
ganism have obtained an entrance into the open ducts, a mucopurulent or even a 
purulent discharge is observed. ‘The inflammation of the upper lip could be 
attributed to the constant irritation caused by the use of a handkerchief; and 
also ascribed to the necessity of keeping the mouth opened, since it was impossible 
to approximate the lips. 


CONCLUSIONS 


1. Cheilitis glandularis is a rare disease, of unknown etiology, affecting the 
lower lip. 

2. Any ordinary local or general treatment is of no value in bringing about a 
cure. 

3. The mental effect of this disease on the patient is extremely depressing; 
but these symptoms are entirely relieved by effecting a cure of the condition. 

4. Inflammation is presumed to be due to the irritating effect of constant 
wiping, and of the invasion of the gland ducts by pyogenic bacteria. 

5. A prompt and persistent cure is produced by the total destruction of the 
glands and ducts, preferably by electric desiccation. 
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TROPICAL IMPETIGO—A CASE REPORT 
Orro T. Brosius, M.D. 
United Fruit Company Hospital 
Almirante, Panama 


The only interesting features to be presented in this case are (a) its rather 
unusual severity and (b) its extremely low tolerance for mercury. 

Case No. 26926, a mulatto woman, aged 31, well developed and nourished, 
entered the hospital with an extensive eruption covering the legs, thighs and 
abdomen. The condition began on the upper and inner aspect of one of the 
thighs, about a month before admission, as small blebs. These blebs broke and 
spread to other parts; as the lesions are quite autoinoculable in children, and 
even in adults. 

Physical examination—Many of the early lesions of tropical impetigo were 
found. These consisted of the typical small erythemic macules, which soon 
develop into small, irregularly-sized vesicles or blebs unsurrounded by zones of 
inflammation. Upon rupture of the vesicles, erythemic areas remain which 
resemble first degree burns. A secondary pus infection had complicated some 
of the lesions; and this infection was responsible for the temperature of 102.5°F., 
which she had on admission. There were no enlargements of the lymphatic 
glands; ears, eyes, nose, mouth and throat were negative; heart and lungs were 
negative; abdomen was slightly tender over epigastrium; liver and spleen were 
negative; reflexes were normal. 

Laboratory examination.—Urine, albumen, very faint trace; sugar, negative; 
sediment, a few hyaline casts; stool, uncinaria and trichocephalus dispar; blood, 
the Meinicke test was negative and thick film was negative for malaria; hemo- 
globin, 65%; white blood count, 16,000. 

After the completion of the examination, she was given a warm sponge bath, 
in bed, with 1/5000 bichloride solution. Thereafter, the lesions were treated 
with 2% mercurochrome solution—220 soluble. After these had dried, 5% 
ammoniated mercury ointment was applied to each lesion. 

The morning of the second day, the lesions showed remarkable improvement; 
and the temperature had subsided, and remained normal. ‘The treatment out- 
Imed above was repeated. 

On the third day, unfortunately, we found the patient suffering intensely 
from severe ptyalism. Most of her teeth had loosened and she could hardly 
swallow. ‘Two injections of sodium thiosulphate were administered, and gave 
some relief; but the recovery from the salivation was slow and protracted. 
Needless to say, the case was distinctly one in which the cure was far worse than 
the disease. 
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GONOCOCCAL ARTHRITIS—WITH CASE REPORT 


Jose A. Loprz, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


Gonococcal infection usually begins with an acute urethritis. It may also 
start as a conjunctivitis, vaginitis, or, more rarely, as a proctitis or a stomatitis. 
This primary stage may subside, become cured, or run a chronic course; or else a 
secondary stage may be initiated in which, thru continuity of tissues, there is a 
spread of the infection, producing a cystitis, prostatitis, seminal vesiculitis, or 
epididymitis in the male, or a cystitis, endometritis, salpingitis, ovaritis, para- 
metritis, or pelvic peritonitis in the female. After an early acute attack, the 
disease is a potential source of a generalized infection. Such a condition might 
be called a third stage. When the blood stream is involved, the organism may 
be transported to remote parts of the body and there set up secondary focal 
lesions. Pathologically, it resembles other coccal infections; but differs in 
being milder and rarely causing death, and in the tendency of the lesions to heal 
themselves without drainage. . 

There is a predilection for joint localization, tho other organs are occasionally 
involved. 

Two types of gonorrheal arthritis are recognized: (1) Acute gonorrheal 
arthritis—(a) sero-fibrinous, and (b) phlegmonous; and (2) Chronic gonorrheal 
arthritis—(a) hydrops, and (b) ankylosing form. The sero-fibrinous form is the 
most common of all forms. _The phlegmonous form is usually due to a mixed 
infection and is more rarely encountered. Chronic hydrops begins very insid- 
iously and causes little pain. It may follow the acute-forms. The ankylosing 
form simulates other infectious deforming arthritis, and is very common. 

The case reported below is of the sero-fibrinous variety. 


CasE REPORT 


R. A., age 21 years, white male, born in British Honduras, came to the clinic complain- 
ing of an acute pain in several joints, which had begun insidiously four days previously. 

History—He had had the usual childhood diseases; but otherwise had enjoyed fairly 
good health except for occasional colds. He had had a gonorrheal infection one month 
previous to the onset of his present complaint. He had followed treatment at the clinic; 
and the discharge, which was never very profuse, had practically ceased, and only a 
morning drop persisted. Four days ago he noticed pain in his right ankle, right wrist 
and left knee joints. The pain became intolerable and some inflammation became mani- 
fest in his right wrist and left knee joint. 

Physical Examination.— Digestive, respiratory and circulatory systems were negative. 
The inguinal glands were palpable. No urethral discharge was noted. His right ankle, 
right wrist, and left knee joints were very tender. Swelling was noticeable particularly 
in his right wrist joint. 

Laboratory Examination.—Prostatic fluid smears showed the presence of gonococcus 
plus. Urine: albumin, slight trace; sugar, negative; a few blood and epithelial cells, 
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and mucus threads, present. Meinicke flocculation test: negative. Leucocyte count: 
12,500. 

Progress and Treatment—On admission, the temperature was 101 degrees F., and 
the pain was very marked. Sodium salicylate, grs. 15 every two hours, was adminis- 
tered after a preliminary saline purge. The next day, there was no relief from the pain. 
Salicylates, and the local use of heat and cold, gave no relief. Boiled sterile milk (10 
cc.) was administered intramuscularly, to produce protein shock. The reaction was very 
good. ‘The temperature arose to 103 degrees F., pulse 108, respiration 30. That night 
the pain was so intense that ¢ gr. morphine was administered hypodermically. A ten- 
minute therapeutic light bath was given twice daily. 

Four days after the first milk injection, another was given; and a similar febrile reac- 
tion was obtained, although the accompanying pain was much less and the temperature 
was 99 degrees F. at its highest peak. The initial arthritis of the other joints subsided, 
and only the left knee joint remained swollen and tender. 

On the fourteenth day of the disease, another milk injection was administered. The 
knee joint became very painful; and the next day an aspiration was done, removing 120 
cc. of sero-fibrinous, amber-colored fluid. It was free from gonococci. After the as- 
piration, the swelling subsided rapidly and did not reappear again. The patient was 
carried outside in a wheel chair for daily sun baths. He was discharged on the 23rd 
day of the disease, resuming his previous work one week after discharge. The patient 
was advised to continue local treatment of the urethritis. 


CONCLUSIONS 


A ease of gonorrheal arthritis of the acute sero-fibrinous form, terminating by 
-resolution and treated by protein shock therapy, is reported. Points to be 
noted in this case are: 1. Gradual onset. 2. Involvement of several joints, 
with final involvement and localization in a single one. 3. The lack of response 
to salicylates. 4. The inability to find the gonococcus in the exudate; which 
is inconclusive, since it is frequently impossible to find the organism when fluid 
is aspirated shortly after the onset of the effusion. 5. The good results obtained 
thru the use of protein shock therapy; and the absence of sensitiveness to the 
protein used. 


A CASE OF YAWS 
M. D. Rosas, M.D. 
Chiriqui Land Company Hospital 
Puerto Armuelles, R. of P. 


Yaws is not a very prevalent disease on the Pacific Coast of Panama and Cen- 
tral America; although, in the year of 1926, an epidemic of yaws appeared. in 
Canton de Osa, a small village situated in Costa Rica near the boundary line 
of the Republic of Panama. This town is about 30 miles from our Hospital. 
More than 40 cases were reported at that time. 


The case I am reporting is the third one that has come under our observation 
since the Hospital was opened three years ago. The patient is the third member 
of the native family that has become contaminated. 
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A female, eight years old, was brought to the clinic on October 10th, 1931, by 
her mother. The mother stated that the child had been suffering from this 
“ugly skin disease” for the past five months. She said also that, in 1929, she 
had brought to the clinic her older child, 13 years of age, suffering with the same 
condition; and that, in the latter part of 1930, her younger boy, 3 years of age, 
had also been infected with the same disease. Hospital records show that her 
statements are correct; and that two of her children were treated previously for 
yaws. 


The accompanying illustration shows the disease in its generalized stage. 
Numerous papules and tubercles are located about the face, neck and legs, and 
the perineal region. The lesions were extra-genital, and there were no lymphatic 
enlargements. The child complained of painful legs, and itching on the anterior 
aspects of the legs where there was some secondary infection of the papules. 
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Dark field examination of serum. obtained from the papules and tubercles re- 
vealed the presence of numerous Treponemata pertenue. Her skin lesions 
cleared up entirely after four intramuscular injections of myosalvarsan, of 0.4 
gm. each, given at intervals of 5 days. 


This case illustrates the facility with which the native children; who go bare 
footed and naked, and live under unsanitary conditions; become contaminated 
by the virus of yaws—probably by simple contact. 


REPORT OF ACQUIRED SENSITIVITY TO ERGOT 


Epw. I. Sauispury, M.D. 
Compania Bananera de Costa Rica Hospital 
Port Limon, Costa Rica 


An American, age 33 years, was admitted in labor on December 15, 1930, and 
had a normal delivery. After delivery of the placenta and membranes, she was 
given fluid extract of ergot dr. 1 as a precaution against relaxation of the uterus. 
Within a few minutes, she complained of a severe pain in the back between the 
shoulders. This was thought to be some muscular strain during labor, and she 
was massaged by the nurse. ‘Two hours later, a follow-up dose of ergot was 
given; and, by this time, the pain appeared to be at the base of the neck. 

It has been our custom to give ergot routinely after labor; because of the slight 
anemia that white women experience in the tropics, which is usually accompanied 
by an atonic and slightly asthenic state. We conclude that the result of this 
routine procedure is better involution and a lessened tendency to ascending 
infection through the uterine lymphatics. Accordingly, the patient was put on 
fluid extract of ergot dr. 1 t.i.d., which we usually continue until a purge of 
castor oil is given on the third day after delivery. 

The first day, the patient experienced a slight headache, with a continuation 
of the pain in the back and neck. As the pulse was 72 to 76 per minute, and 
there was no fever or other untoward symptoms, the backache and headache was 
attributed to labor and to nervousness. On the second day, the pain grew worse; 
and the usual remedies were tried to relieve the pain. Bromides, phenacetin, 
and aspirin failed to give results. By nightfall, the pain had increased to a 
cerebral pounding, which was more pronounced in the occiput. By this time, a 
total of eight drams of ergot had been administered. 

The pain became unbearable to the patient, who was tossing about and ap- 
parently in a very nervous state. It was at this point that a tentative diagnosis of 
the condition was made. It was realized that the condition must be attributed 
to external causes; as the patient had been carefully observed, there was no fever 
nor increase in the pulse rate, and the urine was plentiful and free from albumin 
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and casts. Ergot was the only drug that had been given throughout the period, 
and the possibility of its toxic effects were considered. Our suspicions were 
confirmed by finding a slow pulse of 60 per minute, and a blood pressure of 160 
systolic and 130 diastolic. ‘The blood pressure before delivery had been 96 
systolic. 

At 10:30 p.m., a hypodermic injection of gr. 1/4 codeine sulphate and gr. 1/100 
nitroglycerin was given. ‘The patient felt the effects rapidly, and had mild shock 
with dilated pupils and profuse perspiration; and the blood pressure dropped to 90 
systolic. At 10:45 p.m. the pressure had returned to 120 systolic, and at 12:00 
midnight was 160 again. At 12:20 a.m., grs. 5 sodium nitrite were given by 
mouth; and at 12:35 a.m. the pressure was 130, with pulse 78 per minute. The 
throbbing pain began to disappear, and at 1:00 a.m. the pressure remained at 
130. 

Regular doses of grs. 5 of sodium nitrite proved too large, and gave syncope- 
like disturbances; so that it was reduced to grs. 2 every two hours, and later to 
every four hours for five days. During these five days, the blood pressure re- 
mained high, and once reached 180; but it was controlled after each dose of so- 
dium nitrite. Gradually the pressure came down; and, twenty days after 
delivery, it was only 100. The patient felt well, except when the blood pressure 
was high. The urine remained normal. The appetite was good; and no symp- 
toms remained except general weakness and a sensation of heaviness in the 
occipital region. Lactation was normal. 

Past History.—The patient had a normal delivery in 1926, and did not re- 
ceive ergot after labor. In 1928, she had a second normal delivery; and felt 
much better during the puerperium and succeeding months than after the first 
child. After this second delivery, ergot was administered during the three 
succeeding days. 

In June, 1929, after having an amenorrhoea for two months but without the 
usual subjective symptoms of pregnancy, she took a long automobile trip and 
began to flow. This soon increased; and, after cramping pains, she delivered 
what proved to be a hydatidiform mole. During the treatment she experienced 
the same sensations, shock, air hunger, restlessness, and apprehension as during 
the present trouble. This, she thought, was due to hemorrhage. For several 
months afterward she also had the aching and heaviness in the occipital region. 
On investigation, it was found that ergot was administered at that time. 

Discussion.—The patient evidently took ergot without any reaction during 
her second delivery. There was a reaction similar to the third delivery, at the 
time of passing the hydatidiform mole.. Had the patient acquired a sensitivity 
to the drug from its first administration? 

We are told that ergot will increase the blood pressure by constricting the 
arterial system. Is this vaso-constriction action sustained for a long period 
after the administration of the drug is stopped and sufficient time has elapsed 
to allow for its elimination? It appears in this case that the long-sustained 
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action was rather a paralysis of the vasodilators with the normal or stimulated 
action of the vasoconstrictors coming into play, as otherwise the blood pressure 
should have dropped as soon as the drug was eliminated. Perhaps elimination 
is slow, due to some “‘fixing”’ of the drug in the tissues. 

The literature on the subject is very limited; except where poisonous doses 
have been taken and have resulted fatally, with gangrene of the extremities, ete. 

As the real action of this drug is not fully known, it was thought timely to re- 
port this unusual idiosyncrasy or sensitivity to the drug. 


REPORT OF A CASE OF ALEUKEMIC MYELOGENOUS . 
LEUKEMIA, WITH AUTOPSY DIAGNOSIS 


Wo. M. James, M.D., F.A.C.P., F.R.M.S. 
Chief of Medical Service 
The Herrick Clinic, and Hospital de Panama 
Panama, R. P. 


CLINICAL HISTORY AND FINDINGS 


The patient was 56 years old; Irish by birth, but a naturalized American 
citizen. He was apparently in good health when he was first seen. 

He had been a mariner all of his adult life; and was, at the time that he was 
afflicted, on active duty as a Captain of a steamship. He was married. His 
wife had been in a Sanatorium for the past twelve years with mental trouble. 
His only children are two daughters who are living and well. 

He had the ordinary diseases of childhood with a Neisserian infection in youth. 
There was no history of luetic infection. 

In 1928, an appendectomy ‘was done at the University of Gaia Hospital. 
Except for this, he has always been healthy and active until the present trouble 
began. 

In July, 1931, he had two teeth extracted and he believed that his present 
trouble began shortly after this. About September 25, 1931, he noticed a 
tinglmg and numbness of the chin and lower lip. 

On September 28th, he had two more teeth extracted in New York City. 
These were taken from the lower left jaw; and, at the time, the dentist told him 
that the rest of his teeth were bad. About October 1, 1931, while enroute from 
New York to Cristobal, he suddenly discovered that he had diplopia which was 
much more marked when he tried to look to the right. At the same time, pain 
developed at the site of the extraction of the teeth; and the paresthesia of the 
chin became more pronounced, and noticeable on both sides. 

He was admitted to the Hospital de Panama on October 4, 1931. Dr. D. F. 
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Reeder reported that there was a paralysis‘of the left external rectus muscle. 
The ocular fundi were normal. A granulation tissue had formed small tumors in 
the sockets of the extracted teeth. The tonsils were enlarged, cryptic, and 
slightly inflamed; although he did not complain of any sore throat, and no ulcers 
were present. © There were only two teeth remaining in the lower jaw, and only 
the incisors and premolars in the upper jaw; and all of these were in bad con- 
dition. 

The patient was examined by Dr. C. D. Briscoe, Dr. T. G. Guardia and myself. 
He was apparently in good health and complained only of the diplopia, and the 
paresthesia in the chin, with some pain at the site of the extractions. He was 
normal mentally, alert, and not self-conscious. ‘The pupils reacted to light and 
accommodation, and the deep and superficial reflexes were normal. The thy- 
roid gland was normal. No enlargement of the superficial lymph glands was 
found. The heart was normal in shape and size, with regular rhythm and good 
tones. There was a slight fibrosis of the peripheral arteries. The blood pres- 
sure was 160-140/80, and the systolic pressure was not well sustained. The 
liver and spleen were not enlarged, either on palpation or percussion. Later 
the liver became palpable, but at no time during his illness could the spleen be 
felt. There were no masses or tenderness in the abdomen. ‘The lower extremi- 
ties were normal. The urine contained a faint trace of albumen and a few casts 
on various examinations. 

On October 26th, the patient was examined by Major Sydney L. Chappell, 
the neurologist detailed for duty in the Canal Zone by the United States Army, 
and the consulting neurologist to the Herrick Clinic and Panama Hospital. Dr. 
Chappell saw the patient on October 26th, November Ist and November 6th. 
A summary of his reports is given later. 

The Wassermann test for the blood and the spinal fluid was negative, and the 
blood chemistry was normal. 

The patient was under observation from his ee on October 4th until 
his death on November 7th. 

At first there was a very slight irregular fever, never going above 99.5° or 
100°, for about a week. This was followed by an afebrile period until November 
Ist. On November 5th, there was a rise to 100.5°; and on November 6th there 
was no fever. On November 7th there was a febrile rise to 103°, followed by a 
drop to 99.5° in the afternoon, and an axillary temperature of 101.5° just before 
death. 

On October 16th, Dr. J. J. Vallarino reported that the roentgenological exami- 
nation of the lower jaw showed a periostitis. Between this date and October 
26th, Dr. Vallarino made several other examinations. On October 26th, Dr. 
Vallarino made a further examination, including the jaw, head, thorax and cer- 
vical spine. With some difficulty, a satisfactory view of the left jaw was ob- 
tained. Dr. Vallarino reported that destructive changes predominated in the 
jaw, and were spreading. The process started around the region of the left 
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lower first bicuspid, and apparently had spread back to the angle of the jaw. 
Nothing of importance was found in the other examinations; and the mediasti- 
num and chest were clear. 

On October 6th, a routine blood count had been made which showed 6,000 
leukocytes with a normal differential. On October 26th, the technician re- 
ported that she had found normoblasts. A special examination was then made 
by Dr. James, and a myelogenic leukemic blood picture was found. The de- 
tails of this and other counts are given later. 

On October 27th, the leukocytes were 6,000, the erythrocytes 2,830,000, and 
the hemoglobin 55%. Between October 26th and November 7th, leukocyte 
counts were made almost daily and several more erythrocyte counts were made. 
The leukocytes varied between 6,000 and 8,000; and the erythrocytes remained 
about the same, as did the hemoglobin. 

Due to the roentgenological findings in the jaw, and the blood picture, a malig- 
nancy was suspected, with metastases to the bone marrow. ‘The condition of 
the patient was out of all proportion to the physical findings; and he grew 
steadily worse. 

A myelogenous leukemia of the aleukemic type was strongly suspected also; 
but was not considered as demonstrated, as will be explained later. 

The patient complained of increasing weakness. He developed severe pain 
across the back, in the hips and in the lower extremities. He complained of 
burning in the eyes, but his mentality remained clear until a few days before the 
end. Attempts were made to obtain roentgenograms of the long bones of the 
lower extremities, but the results were not satisfactory. 

On the 23rd of October, a slight swelling was noted on the right side of the 
neck just above the clavicle. The skin was movable over the swelling, which was 
thought to be in the thyroid gland. This swelling increased very rapidly, so 
that on the morning of October 26th it appeared as a large tumor mass appar- 
ently involving the right lobe of the thyroid. After October 26th, it increased 
only very slightly in size; and this was the only glandular enlargement which 
was noted during the course of the illness, although careful examinations were 
made daily. On the morning of October 26th, a paralysis of the right external 
rectus appeared. 

Dr. Chappell made a very complete neurological examination on this date, 
an abstract of which is attached. About this time the patient began to com- 
plain very much of pain in his teeth; and, on November 2nd, Dr. Reeder removed 
the remaining teeth in the lower jaw. He also removed some of the granula- 
tion tissue which had formed after the previous extractions. Imprint smears 
were made from this, and the tissue sent to the pathologist, Dr. G. F. Clark, 
Medical Corps, U. 8. N., who had been kind enough to do our pathologic work 
during the absence of Dr. Lawrence Getz, our Chief of Laboratory. The tissues 
were fixed in Zenker formol and formalin. Dr. Clark reported that the sections 
showed a very marked round cell infiltration with many red blood cells scattered 
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throughout the tissue, suggestive of a leukemic process. The sections were 
also examined by Dr. Dart, who gave a similar opinion. 

The patient was again examined by Dr. Chappell, on November Ist; when 
he found no change in the neurological status, but a very marked change for the 
worse in his physical and mental reactions. 

He was again examined by Dr. Chappell on November 6th, and an abstract of 
Dr. Chappell’s report is given further on. 

From October 26th to November 7th, the patient gradually sank. He com- 
plained of severe pain in the jaw, and also sharp shooting pains in the eyes, across 
the back, and in the lower extremities. For the last two or three days of his 
life his mental reactions were very sluggish; although he replied adequately, 
when pressed. On the evening of the 6th, he passed into coma; and died about 
9 p.m. on the 7th. 

The clinical diagnosis was malignancy of undetermined origin, probably origi- 
nating in the left lower mandible, with metastases. 

Notwithstanding the very frequent examinations which were made, the only 
positive objective findings were the blood picture, the granulation tissue in the 
teeth sockets, the tumor of the thyroid, the double external rectus paralysis, and 
an enlargement of the liver which appeared late. As stated above, at no time 
was the spleen palpable nor were any of the peripheral glands enlarged except 
the thyroid. 


CLINICAL REPORT CONTINUED 


In this report the term leukemia is used to denote that type of the disease in 
which there is a definite leukocytosis, accompanied by marked qualitative al- 
teration in the white cells of the peripheral blood. Alewkemia is used to desig- 
nate this qualitative alteration, but without leukocytosis. Personally I prefer 
Piney’s (la) use of the term leucosis to designate all hyperplasias of lymphatic 
or myeloid tissue, with lymphadenosis for the former, and myelosis for the latter. 
But the terms leukemia and aleukemia seem at this time to have an established 
place in hematological, clinical, and pathological nomenclature; and are there- 
fore used in this case report. 

The detailed differential blood counts which follow are not, in my opinion, 
suggestive of a true leukemic process. Allowing for the usual errors in blood 
counting, the total number of leukocytes was fairly constant during observation 
at about 7,000. This does not rule out a true leukemia, since during remissions 
the count may fall to normal, or it may do so as a terminal incident. But the 
date of onset of the disease appears to be fixed around September 25th, as there 
was no formation of granulation tissue in the sockets of the extractions of July, 
and the counts between October 6th and November 7th show no leukocytosis. 
Dr. Dart suggests in his report that the low leukocyte counts may represent a 
temporary reduction, such as occurs in all forms of leukemia, but the evidence 
seems to be against this. emissions, characterized by reductions in the leu- 
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kocyte counts, whether occurring spontaneously or as a result of treatment, are 
seen almost always only in the subacute and chronic leukemias. These show 
unmistakable clinical features such as splenic enlargement, and prior illness and 
weakness, which were not present in this case. It is true, as Piney (1b) states, 
that “the number of circulating leukocytes is not a feature of vital importance in 
the diagnosis of any of the leucoses’’; but one is entitled to believe that the well 
known clinical features are of importance, and if these are lacking, a diagnosis of 
chronic leukemia may reasonably remain in doubt. 

And, if in this particular case, the clinical features of the sub-acute and chronic 
leukemias are lacking, this is much more certain of those of the acute forms. 
These may be insiduous at the beginning, but the terminal picture is that of a 
fulminating disease of terrible severity. Infection phenomena, severe chills, 
high fever, complete prostration, hemorrhages, purpuric manifestations, lasting 
from several days to weeks before death, all produce a syndrome which has 
deeply impressed those who have seen or written about it. The peripheral blood 
always shows marked qualitative changes, with a great excess of immature and 
pathological cells, sometimes very difficult to classify, and as far as I know, a 
leucocytosis as well; and, in the absence of these hematological findings, a clinical 
diagnosis of acute leukemia cannot be made. Naegeli (2a) gives an excellent 
clinical description of these types. 

For these reasons, it was thought that the blood picture, as shown by the differ- 
ential counts was lewkemoid rather than leukemic or aleukemic. These counts 
were carefully made, using from three to six slides on each date, and counting 
not less than 200 cells on every slide. 

At this time we had under observation several cases of sub-acute and chronic 
leukemia, and a careful comparison of the various cells could be made. It will 
be seen that, between October 29th and November 7th, the total neutrophil 
granulocytic cells fell from 61% to 18.4%. Such a drop as this might not be 
unusual as a terminal happening in true leukemia, but in this event there should 
be a large relative and actual increase in the younger cells of the myeloid series, 
and also in the immature non-granular cells. But the percentage of the 7«mma- 
ture eosinophiles, basophiles, and neutrophiles, most especially the last, remained 
fairly constant. The immature non-granular “stem’’ cells did increase from 
3.25% to 18% on November 5th, with a fall to 11% on November 7th, but there 
was also an increase in the true, mature lymphocytes. The impression was 
that the myeloid function of the bone marrow was gradually being suppressed, 
probably by a replacement of this tissue with tumor cells. This impression 
was further strengthened by an examination of the biopsy imprint smears made 
on November 2nd, (Plate III, Figure 2), since the cells found in these resembled 
very closely the increasing immature cells of the peripheral blood. (Plate I, 
Figures 1, 2, 3, 4, 8; and also Supplementary Plate Ia.) It was also noted that 
the cells in the imprint smears were practically all of a type, and there was no 
evidence among them of a series of myeloid developing forms, whence it was 


208 UNITED FRUIT COMPANY 


inferred that, although true myeloblasts and their ontogenetic successors were 
present in the peripheral blood, another type of immature cell identical with the 
imprint cells, might also be present. This point is further discussed under the 
heading of ‘‘Description of Cells in the Peripheral Blood and Tissues.” Imprint 
smears made from the various tissues at autopsy also showed a similar picture. 
The cells were all of a type, without development into promyelocytes, myelo- 
cytes and older forms; and sections fixed in Zenker-formol and stained with 
hematoxylin and eosin likewise show no ontogenetic development. (Plate II, 
Figures 1 and 2; Plate III, Figure 1.) Dr. Getz, after a prolonged study of the 
hematoxylin and eosin sections, could find no evidence of development of the 
myeloid series, whereas in similar sections from a recent autopsy on a case of 
chronic myelogenous leukemia, the younger neutrophilic granulocytes could be 
distinguished. . 

Piney (1c) has a very interesting chapter on Leukemoid Blood Pictures. 
He states: 

“The only non-infective form of leukemoid reaction of importance is that seen 
accompanying the presence of lymphadenoma or of secondary deposits of malignant 
tumors in the bone marrow..... There are two main types of blood change asso- 
ciated with metastatic tumors of the marrow: the one simulates pernicious anemia to 
some extent while the other is more definitely leukemord.’’ He notes that such 
growths irritate the surrounding myeloid tissue, and a variety of blood pictures, 
including the leukemoid, will result. 

According to Richard C. Cabot (38a), the pseudoleukemia of the German 
writers is a ‘“‘hyperplasia of specifically hemoporetic tissue closely akin to leukemia, 
distinguished therefrom solely by the absence of ‘leukemic’ changes in the peripheral 
blood.” In our case there was frequently more of an infiltration than a hyper- 
plasia, and the blood showed definite leukemoid changes. Cabot states, how- 
ever, that intermediate forms with slightly or moderately leukemic blood are 
recognized. The hemopoietic system as a whole or any of its parts may be 
affected. 

Piney (1d) states that the term pseudoleukemia is taken by some writers to 
mean Hodgkin’s disease, and by others to mean aleuwkemic leukemia; and he ob- 
jects strongly to its use. 

Chloroma is, of course, excluded by the clinical and autopsy reports. 

Sternberg’s leukosarcoma as described by Ewing (4) and Cabot (3b) appears 
to be a process anatomically intermediate between leukemia and sarcoma. In 
such literature as is available to me the hematological findings are not described 
inmodern terms. ‘‘Atypical mononuclears”’ and “Atypical lymphocytes,’ when 
not further qualified, are expressions without meaning. It might help in this 
type of case if imprint smears, especially freshly made ones at biopsy or operation, 
were taken more frequently. The anatomists and others of the Unitarian school 
of hematology appear to have about exhausted the morphological appearances 
of cells as shown in the section methods, while the morphological features brought 
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out by carefully made imprint smears, stained with modern methods, seem 
scarcely to be noted. Pappenheim (5a) made a plea for more of this work, and 
Downey (6a) has conclusively shown its value, at least to the microscopist. 
It is not intended to replace or even to substitute the use of well fixed and prop- 
erly stained sections, but to supplement such use. 

I do not find anything in the available reports on the leukanemia of Leuke and 
others to justify the consideration of such a diagnosis in this case. Lymphoma 
and lymphadenoma may, I believe, be excluded; particularly since the cells com- 
posing the infiltrations and tumors were not older lymphocytes, as is clearly 
shown in Figure 2, Plate III. 

Striking clinical features were the pain, ptosis, diplopia and parathesias. 
Critchley and Greenfield (7), in discussing the neurological manifestations in 
the leukemias, refer to spinal symptoms caused by infiltration of the spinal 
meninges. Frequently the infiltration spreads, and involves the anterior and 
posterior nerve roots. The early symptoms are some sensory complaints, usually 
pain, which is generally severe and of sudden onset. Dr. Dart shows clearly 
that such a pathological condition existed in our case, and undoubtedly accounted 
for the neurological symptoms. 

This case has attracted much interest among several authoritative hematol- 
ogists to whom specimens of the blood and tissues were sent. It is sincerely 
hoped that further discussion and reports will be forthcoming. Dr. Dart has 
informed me that he hopes to publish later a complete series of photographic 
illustrations, making use of the excellent facilities afforded by the Army Medical 
Center in Washington. I am greatly indebted to Dr. Russell Haden, of the 
Cleveland Clinic, for his comments; to Dr. Wm. Bloom, of the Department of 
Anatomy of the University of Chicago, for comment and for his sections of the 
tissues stained by Maximow’s method; and Dr. Wm. A. Groat, of the Syra- 
cuse University College of Medicine, for some fine three micra sections and very 
beautiful photographs, and for his opinion in this case. 

I wish here to take this opportunity to express my deepest appreciation and 
thanks to Dr. R. O. Dart for his kindness and courtesy in making so exhaustive 
an autopsy report, without which our knowledge of this interesting case would 
have been indeed lacking. 

I wish also to thank Dr. Sydney L. Chappell for his very careful and complete 
neurological reports. The outstanding clinical symptoms in this case were 
almost entirely neurological. The explanation, of course, is given by Dr. Dart’s 
autopsy findings; and it is believed that this case will be of interest to Neurol- 
ogists as well as to Clinicians and Pathologists. 


DESCRIPTION OF CELLS IN THE PERIPHERAL BLOOD AND TISSUES 
Plate I, and Plate III, Figure 2 


Whatever may be said of the phylogenetic or ontogenetic position, in various 
schema of the development of the blood cells, with respect to the cell variously 
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known as the myeloblast of Naegeli, the lymphoidocyte of Pappenheim, or the 
hemocytoblast of Ferrata, this cell, as Downey (6b) points out, is a definite 
morphological entity. It is characterized by a nucleus made up of very fine 
granules of basichromatin, sharply defined against a back ground of lighter oxy- 
chromatin, one or more nucleoli, a very delicate nuclear membrane, and a more 
or less abundant, clear, light blue cytoplasm, which does not contain granules. 
When the granules begin to appear, the cell is called a promyelocyte, and in this 
stage has been designated and figured erroneously as a myeloblast. The pro- 
myelocyte shows the oxidase reaction; but the true non-granular myeloblast, 
like other immature non-granular cells, does not show it, and so cannot. be 
differentiated by its use. 

In our case there were a few very definite and typical myeloblasts, similar 
to these shown in Plate I, Figures 10, 11 and 12, which are from a case of chronic 
myelogenous leukemia. But most of the immature or “stem” cells were large, 
lymphoid cells measuring from 12 to 20 m, many with a wide, clear abundant 
light blue non-granular cytoplasm. ‘The nucleus (Plate I, Figures 1, 2, 3, 4 and 
also Supplementary Plate Ia), had a definite membrane, sometimes quite thick, 
and the basichromatin was in the form of a rather heavy net work, Figure 2, 
with patches or blotches, or in very heavy granules, Figures 1 and 3, and some- 
times approaching in type that of the lymphocyte (Figures 4 and 8). Figure 9 
shows a very interesting cell. The nucleus is lymphatic in type, the basi- 
chromatin and oxychromatin are not sharply defined, and the granules are 
identical with these seen in true lymphocytes, but the cell is immature (see the 
mature lymphocytes in Figure 7) and has morphological affinity with cells of the 
type shown in Figure 2. 

Sometimes true transitional forms in the myeloid series could readily be fol- 
lowed. Figures 5 and 7 show promyelocytes with both azure and neutrophilic 
granules. Figure 7 is a typical promyelocyte. Figure 5 may be either a pro- 
myelocyte, or a histiocyte undergoing metaplasia. There were quite a few 
cells such as are shown in Figure 5; and sometimes they could not be differen- 
tiated, although most of them are classified as promyelocytes in the differential 
counts. Figure 13 shows a histiocyte with a few basophilic and neutrophilic 
granules. Between this cell and that shown in Figure 5, intermediate forms 
could be found. 

It appears to me, and I record this opinion with diffidence, since I have no 
title to expert knowledge of hematology, that the direction of differentiation 
of the “stem” cells in the peripheral blood was lymphatic. The differential 
counts of Nov. 5 and Noy. 7 show a decided relative and actual increase in the 
number of lymphocytes. Most of these were mature, but I believe I could 
trace transitional forms from the type such as is shown in Figure 2, through the 
types shown in Figures 4, lower and upper cells, 8, and 9 to the mature type 
in Figure 7. At least, this transitional series seemed quite as definite as that 
found in the myeloid series. For comparison with the “stem” cells in our 
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case are the myeloblasts from a case of chronic myelogenous leukemia (Figures 
10, 11, 12); three immature cells from a case of subacute lymphatic leukemia 
in a child (Figure 19); one very immature cell with typical myeloblastic struc- 
ture (Figure 14), and an immature lymphatic cell (Figure 15) from a terminal 
case of lymphatic leukemia in an adult; and two immature cells (Figures 16 and 
17), from the femur marrow of a 45 months human fetus. Figures 16 and 17 
are morphologically identical with many of the stem cells in our case, and there 
are hematologists who might call the cell in Figure 16 a ‘“‘myeloblast,’’ and that 
in Figure 17 a ‘‘lymphoblast.”’ 

The finding of a few typical myeloblasts in the peripheral blood in the leuke- 
mias and other diseases in which a myeloid blood picture may be present, is of 
itself no justification for a diagnosis of myelogenous leukemia. True myelo- 
blasts can be found even in lymphatic leukemia, Figure 14, and they were also 
found in the blood in which the cells in Figure 19 were present. 

The appearance of the cells in the tissues is shown in Plates II and III. Figure 
2, Plate III, shows the morphology of the cells in a biopsy imprint smear made 
from the tumor of the gum removed by Dr. Reeder on November 2. The 
preparation was made immediately, dry fixed, and stained with May-Grinwald 
and Pappenheim. The large cell in the center is very immature, and truly 
myeloblastic in type, except for some heavy strands of chromatin. Five nu- 
cleoli can be seen. The nuclear membrane is not well defined. Wide meshed 
nuclei of histiocytic type are present, in the lower center, but somewhat out of 
focus. The appearance of the cells to the right of the center, with the more 
“lymphoblastic” type of nuclei (However, see also Supplementary Plate Ia, 
showing similar cells in the peripheral blood), may be due to the method of 
making an imprint smear. To show true morphological characteristics in 
imprint preparations by the dry smear method, the preparations must be fresh, 
very thin, and very quickly dried in azr, as in well made blood films. Thickness 
and slowness in drying, alter the structure of the nucleus, as can readily be seen 
in blood films which are partly thick and partly thin. For these reasons, it is 
difficult to obtain imprint smears from marrow and other tissues which are 
properly comparable with correctly made blood films. 

According to Cunningham and Tompkins (8), the use of a mixture of janus 
green and neutral red was adopted independently by M. E. Simpson and by F. R. 
Sabin for the study of the white blood cells; and has been used for the past ten 
years by many workers. A detailed account of the technique is given by Cun- 
ningham and Tompkins (8), and a lengthy critical review by Byron E. Hall (9), 
which is concerned mostly with the differentiation of the monocytes. Sabin 
and her co-workers, have published articles and very beautiful plates showing 
the appearance of the leukocytes in the leukemias, particularly an article in 
the Journal of Experimental Medicine, 1924, 40, 845. 

During the past year, I have had the opportunity to study the use of this 
technique in two cases of lymphatic leukemia with many immature non-granular 
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cells in the peripheral blood; three cases of chronic myelogenous leukemia show- 
ing frequent myeloblasts: several cases of so called ‘infectious mononucleosis,” 
in which there were large, lymphoid, non granular cells that appeared to be 
intermediate forms between large lymphocytes and monocytes; cases of acute 
malaria with relatively numerous monocytes and histiocytes; and cases of ane- 
mia in children with marked lymphatic reaction in the blood. In one case not 
yet satisfactorily diagnosed, there were 60,000 nucleated erythrocytes per c. mm. 
in all stages of development; in another there is a lymphadenitis of undetermined 
origin, in which, in imprint. smears from a gland removed at biopsy, immature 
cells indistinguishable from myeloblasts were found; also preparations from the 
heart blood, marrow, and liver from human fetuses were examined. 

I found that in the tropics the warm stage is not necessary, since I could readily 
make out the appearances described in figures in the excellent illustrations at 
my disposal. Also, elaborate preparation of slides and cover-slips is not neces- 
sary for routine work. I use only new slides and cover-slips, cleaned in alcohol. 
A mixture of 1 drop of janus green to seven drops of neutral red* is spread on 
slides just as in making a blood film, and a small drop of blood taken up on a 
cover-slip, and then spread on the slide in the usual manner. 

I have no difficulty in obtaining beautiful preparations. The better the opti- 
cal system of the microscope, the illumination, and the skill of the microscopist, 
the better will be the results. 

I have referred to this method somewhat in detail, since it is used extensively 
by certain hematologists, and there are those who assert that it is superior to 
dry fixed films for purposes of identification of the blood cells. 

In our case the non-granular immature stem cells, when stained by this tech- 
nique, were identical in appearance with those figured by Sabin e al. (10) as 
myeloblasts. They were likewise identical with the myeloblasts in the cases of 
myelogenous leukemia; the same type of cells in the fetal heart blood and tissues; 
and not a few of the cells in the cases of ‘‘infectious mononucleosis,” anemia, 
the lymphatic leukemias, and the other cases referred to above. Even the 
large, immature ‘‘proerythroblasts”’ in the case with the 60,000 nucleated eryth- 
rocytes per c. mm. were morphologically identical with the immature non- 
granular white blood cells in the other cases. The mitochondria, which stain 
green, were arranged in a circle or wreath around the nucleus; and there was 
nothing in their number, size, shape or distribution, which was constant in any 
of the types of immature non-granular cells. The lymphocytes were quite dis- 
tinctively shown, with clumping of the mitochondria. Monocytes sometimes 
showed the typical rosette of neutral red inclusions with the halo of mitochondria, 
and the histiocytes showed a variable amount of distribution of mitochondria 
and neutral red inclusions. The promyelocytes and myelocytes were as de- 
scribed by Sabin e¢ al. (10). 


* These stains were obtained from Hynson, Westcott and Dunning, of Baltimore, Maryland, and 
were stated by that firm to be prepared according to the technique of Dr. Sabin. 
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However, I do not believe that the supravital technique, as described above, 
offers any advantages over a properly made dry fixed and stained preparation; 
and the latter is in many ways superior. The time of observation of the supra- 
vital preparations is limited under most favorable conditions. After an hour 
or so, the cells degenerate; and, in any event, one does not know whether one is 
dealing with appearances as they actually occur, or whether these are due to 
degeneration plus the toxic action of the stains. Also, in fresh blood prepara- 
tions there is a marked tendency to uneven distribution of the cells, so that the 
monocytes and larger lymphocytes are often found in greater numbers at the 
periphery, whereas the differential count is made in the thinner part. In check- 
ing the differentials made by the supravital method against those on properly 
spread smears, I have found that the percentage of granulocytes is considerably 
higher in the former, and the percentage of lymphoid cells lower. 

All of the studies of the peripheral blood and imprint smears, in the dry fixed 
preparations, were made by a combination of Jenner or May-Griinwald pre- 
liminary fixation and staining, followed by Pappenheim’s stain. Haden’s 
buffer solution was used in the place of water for diluting purposes and for 
differentiation after staining which is essential to clear cut pictures. ‘This is the 
Panoptic staining of Pappenheim; and, properly done, yields very superior re- 
sults. A good Giemsa stain will also serve, in place of the Pappenheim; and 
most workers use it. 

The oxydase reaction gave no information of importance in our case. 

Very few normal polymorphonuclear cells were seen at any time. ‘The “‘young 
forms of granulocytes” noted in the differential counts include the metamyelo- 
cytes and band forms. Only the forms with definitely filamented nuclei were 
counted as polymorphonuclear cells. 

The erythrocytes were constant around 2,800,000; and the hemoglobin, taken 
with the Newcomer colorimeter, remained about 50 to 55%. The color index 
was therefore high, about unity. 

The number of normoblasts varied considerably. In the earlier counts they 
were from two to eight to 200 leukocytes. Later, they diminished to an average 
of about two. For the most part, they were about the size of the other erythro- 
cytes. The majority were still rather immature, as shown by the “‘cart wheel”’ 
type of nucleus, and polychromatic cytoplasm. Occasionally, a much larger 
form was noted; but no megaloblastic type of nucleus was found. 

There was a slight polychromasia, anisocytosis, and very occasional poikilo- 
cytosis. Most of the erythrocytes were normal in appearance. 

The counting of the platelets was unfortunately omitted. In the slides, they 
appeared to be rather diminished in number. 
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DIFFERENTIAL LEUCOCYTE COUNTS 
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November 5, 1931 
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ABSTRACT OF NEUROLOGICAL EXAMINATIONS 


8S. L. CHaprett, M.D. 
Major, Medical Corps, U. 8. Army 


Superintendent, Corozal Hospital, Canal Zone 


October 26, 1931 


NEUROLOGICAL EXAMINATION: Pupils equal, react slightly to light. Optic discs not 
seen because of small pupils. (Dr. Reeder informs me that he examined fundi under 
mydriatic, and they were normal. No evidence of choking of discs.) 

Patient squints one eye when trying to see. Shuts one eyelid or the other. Usually 
the right, and keeps a towel over right eye most of the time. Sees double trying to use 
both eyes. In testing right eye movements, patient cannot carry it beyond midline 
toward temporal side. Same is true of left eye. Movements toward nasal side, both 
eyes O.KK. Other movements of eye O.K. Corneal reflexes normal. No ptosis. No 
exophthalmus. There are a few nystagmoid movements in either eye in looking to 
right or left. Frowns, and wrinkles forehead. Shuts O.D. and opens O.S. Not vice 
versa. States he was never able to do this. The chin, including lower lip and skin as 
far down as lower anterior part of jaw bilaterally, shows sensory disturbances. Appears 
to feel touch over this area, but not as acutely as in other areas. Fails to distinguish 
sharp and dull over this area and two point differentiation is below normal. No definite 
evidence of facial flattening, although left side may be slightly less lined than right. 
In tests showing teeth, etc., there seems to be no difference. ‘Tongue protrudes in mid- 
line. States he swallows normally and food tastes O.K. Hearing good in both ears. 
Speech is rough and harsh. No special difficulty noted. No tenderness on percussion 
over cranium. 

Deep arm and leg reflexes equal and about normal. No Babinski or Romberg. 
Coordination: F.F., F.N., and H.K.—O.K. No tremors of note. No adiadokokinesis 
(dyssynergia). No atrophies, paralyses or spasm, except as noted under eyes. Muscle 
power of extremities equal, good, and well sustained. Sensation, except over chin, 
normal to touch and pain. Vibration sense and sense of position normal. No tender- 
ness on pressure over upper parts of crests of both ilia. No vasomotor changes. It was 
also observed that patient has a marked enlargement of glands of right side of neck. 
This is understood to have developed in past three days. For first week in hospital, 
temperature averaged about 99°. On one day it was as high as 100. Since first week, 
temperature has been practically normal. 

Opinion: The history of case, numbness of chin about September 25th, extraction of 
two teeth September 28th, development of pain, tingling and formication in chin about 
October 2, onset of diplopia about October 1, and development of neuritic like pains in 
hips, and legs, are very suggestive to me that the symptoms of bilateral paralysis of the 
6th cranial nerve are a part of an infectious neuritis. Cranial nerve paralyses do occur 
~as part of a general neuritis. It seems to me that the facts that the 6th nerves are 
affected, as well as both sides of chin, together with absence of choked dise and other 
general signs of intra-cranial pressure, point against an intra-cranial tumor. 


November 6, 1931 


Dr. James informed me that the white blood cells showed a picture of myelogenous 
leukemia, although the spleen was not enlarged and the white cell count was not in- 
creased. He stated that the patient did not have leukemia, and that bone tumors may 
produce this picture. An X-ray of jaw shows areas which are suspicious of bone tumor. 

A spinal fluid test was done this A.M. Dr. Runyan states the fluid was clear and not 
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under pressure. Tests may possibly clear up some of the puzzling features of this case. 
The patient is more retarded and dull than when last seen. Evidently is gradually 
growing more stuporous as he grows worse. Can be aroused. Tries to do what he is 
told to do. Now has a ptosis of right eyelid. Very difficult to make him look to either 
right or left with either eye. Seems able to look to left with right eye at times. In 
opening eyes, they seem to be fixed in center. Pupils are about normal in size, and equal. 
Certainly not dilated in either eye. (Dr. Reeder informs me that he again dilated pupils 
a couple of days ago, and discs were normal.) Deep reflexes very hard to obtain. Ap- 
parently are present but weak at patellae. Ankle jerks respond. Abdominal reflexes 
respond. Seems to differentiate sharp and dull sensations except in chin, although 
makes number of errors apparently from inattention. In the central part of chin and 
lips makes no responses to touch and pain sense. Moves legs and arms. No gross 
paralyses other than in eye muscles. No Babinski. 

The physicians at Panama Hospital feel certain, because of tumor of right neck, the 
blood picture, and X-ray findings of the jaw, that the patient has a malignant tumor or 
tumors and that there is involvement of bone in the process. It would therefore seem 
more rational to explain the neurological status on the same etiological basis. 

The essential neurological history is as follows: 

1—About September 25, 1931, numbness of chin and lower lip. 

2—September 28th, two teeth extracted. Followed by pain, numbness and for- 
mication for four days. Then numbness again. 

3—About October 1. Double vision found to be due to external rectus paralysis 
on admission to Panama Hospital, October 4. 

4—October 8. Development of pain across back of hips and into legs and thighs. 

5—October 26. First noted double rectus (6th cranial nerve) paralysis (and 
large swelling right side of neck). It would appear now that there is partial in- 
volvement of the 3rd right cranial nerve in addition to double paralysis of both 6th 
cranial nerves. If the ptosis was due to a peripheral condition, we would expect 
complete paralysis of the whole nerve. Theoretically, the cause is more likely to be 
cerebral tumor metatasis. Small tumor in pontine area may account for the neu- 
rological signs. Possibly there is a small pontine tumor on both right and left 
side. A tumor on one side large enough to cause an abducens paralysis on the other 
should certainly give other paralytic symptoms. It is difficult, under any conditions, 
to explain the absence of other paralytic signs if the tumor is pontine. A tumor in 
that area would explain why we have not seen the general signs of intra-cranial 
tumor, such as choked disc, vomiting, etc. The general physical findings appear to 
rule out lethargic encephalitis, although the picking out of individual cranial nerves 
is very characteristic of that disease. 

Finally, the prognosis seems very grave; and we may not know the real neurological con- 
dition until later on. 


ROENTGENOLOGIC REPORT 


Dr. J. J. VALLARINO, F.A.C.S. 
Roentgenologist, The Herrick Clinic 


Hospital de Panama, and Santo Tomas Hospital 


Roentgenologic examinations were made as follows: 

October 5, 1931: Teeth; no dental infection has been observed; however, the gums are 
considerably retracted and considerable amounts of food debris may gather between 
the teeth. 

October 16, 1931: Jaw; ragged surface of mandible. Periostitis. 
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October 26, 1931: Sella turcica; the roentgenograms taken of the head present the 
sella turcica apparently normal. 

October 26, 1931: Jaw; the roentgenograms taken of the left lower jaw present de- 
structive changes with very little new bone formation. Bone destruction predominates 
by far, and is gradually spreading from day to day. The process started around the 
‘region of the 1st bicuspid, and has apparently spread back to the angle of the jaw. 
The process apparently started in the medulla of the bone and spread rather rapidly, 
destroying the bone along its path without any expansion. The general appearance, 
therefore, is that of a malignant process; which is considered to be the condition present. 

October 26, 1931: Cervical spine; the roentgenograms taken of the cervical spine show 
calcification of the arteries on both sides of the spine. There is also some probable in- 
ter-vertebral arthritis. This, however, might be expected in a person of this age and 
sex. 

October 26, 1931: Chest; a teleo-roentgenogram taken of the thorax presents some en- 
largement and thickening of the arch of the aorta. There is also an increase in the 
shadow of the left ventricle; conditions which are more or less normal for a person of this 
age and sex, and particularly in arteriosclerosis. 


AUTOPSY REPORT 
Raymonp O. Dart, M.D. 


Masor, Mrpicat Corps, U. 8. Army 


PaTHoLocist, Boarp oF HeALTH LABORATORY, THE GorGaAs HospiTaL 


ANCON, CANAL ZONE 


This patient died in the Hospital de Panama, about 9 p.m., Nov. 7, 1931; and, be- 
cause of the unusual nature of the case which made it desirable to fix the tissues as soon 
as possible after death, autopsy was performed at 11 p.m. the same date. The appear- 
ance of the tissues was consequently considerably altered by artificial light. 


Autopsy FINDINGS 


External Examination: This is the body of a well developed and fairly well nourished 
white male, 64 inches long, weighing 1124 pounds and anatomically about the stated 
age of 56 years. The hair is thin, black and partially bald. There are no lesions in the 
scalp. The eyebrows are bushy and black color. The irides are blue, the pupils are 
equal in size, round and regular in outline, and moderately dilated. The mucous mem- 
branes of the mouth are pale. All of the molars in the upper jaw are missing. The in- 
cisors and premolars are present. The lower jaw is completely edentulous. There is 
moderate thickening of the gums on both sides of the lower jaw. The mucosa covering 
the tissue is opaque white color. There are three recent lesions in the mucous mem- 
branes. One is situated behind the former position of the left lower canine. The other 
two correspond to the former positions of the third molars on both sides. Each of these 
lesions has the appearance of a recently extracted tooth in which the cavity is filled with 
soft, red, dark granulation tissue. Sections through the bone and through two of these 
lesions show soft red tissue, extending deeply into the marrow of the mandible. The 
bone marrow adjacent to these lesions is pale and has an opaque appearance. ‘There is 
an asymmetrical swelling in the right side of the neck beneath the right sternocleiodomas- 
toid muscle. The skin is freely movable over this mass, but the muscle is adherent to 
the underlying tissue. There is a small, poorly defined, bluish tattoo mark on the dorsal 
surface of the left arm. Linear tattoo marks are stretched across the dorsum of the 
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fingers on the left hand. There is an old atrophic scar of a former appendectomy incision 
on the right lower quadrant of the abdomen. The skin of the lower extremities is the 
seat of numerous fine petechial hemorrhages which resemble dependent areas of the body. 
Rigor mortis is not yet established. Body heat is still present. 


Heap AND NECK 


Scalp: Normal. 

Skull: Normal thickness and contour. The bony cavities are clear. 

Meninges: No lesions are found in the dura. The pia-arachnoid membranes are thin, 
transparent, but slightly thickened over the structures at the base of the brain. The 
vessels at the base of the brain are normal in caliber, thin walled and collapsed. The 
cerebrospinal fluid is clear. 

Brain: No grossly visible abnormalities are found on the external or sectioned surfaces 
of the brain and the upper end of the cord. The lining of each of the ventricles is smooth 
and normal in appearance. The choroidal plexuses contain multiple small cysts. 

Throat and Neck: The surface of the tongue is covered with a dark brown exudate. 
Both tonsils are markedly enlarged, firm, and show ragged gray ulcerations in their 
centers. Sections through the base of the tongue show no infiltration into the muscula- 
ture. The larynx, trachea and esophagus are normal in appearance. Upon dissection 
of the anterior portion of the neck, a soft opaque white tumor, roughly 6 x 4 em. in di- 
ameter, occupies all of the right lobe of the thyroid gland. This tumor has an en- 
cepholoid appearance, but is mottled with areas of dark brown shade. Although fairly 
sharply outlined, there is an extension of the process upward and to the right; so that 
infiltrating masses of softened white or brown tumor tissue extend through the capsule of 
the thyroid into the muscles and fascia on the right side of the neck. This infiltrating 
mass extends upward as high as the top of the larynx and spreads diffusely through the 
body of the sternocleidomastoid muscle. Small softened tumor masses, averaging the 
size of lima beans, extend along the left ramus of the mandible to the point of the chin 
and downward into the anterior cervical nodes on the right side of the neck. The lower 
border of the tumor is sharply demarcated at the base of the thyroid gland. The right 
carotid artery and the right internal jugular vein extend through the masses of tumor 
tissue, but the intimal lining of the vessels is smooth and the lumina are free from evi- 
dence of tumor masses. The isthmus and left lobe of the thyroid are small and normal 
in appearance. 


THORAX 


Pleura: There are a few old fibrous adhesions over the posterior surface of the right 
lung. Both pleural cavities are otherwise negative. 

Lymph Nodes: The bronchial lymph nodes are moderately enlarged, softened, and 
jet black color. They show no areas of calcification or evidence of tuberculous infiltra- 
tion. : 

Lungs: The external and sectioned surfaces of the lungs are grossly negative. There 
is only mild congestion in the dependent areas of both lower lobes. 

Pericardium: Normal. 

Heart: The heart is normal in size and shape. The subpericardial fat is increased 
in amount and shows patches of raised contour and increased density at the base of the 
ventricles on the anterior surface. Sections through these lesions encounter areas of 
diffuse opaque white color, similar to the tumor masses described in the thyroid. The 
external surfaces of the auricles and the auricular appendages are dull and opaque in 
appearance. ‘There is slight thickening in the auricular walls; which, on section, have a 
yellow or pale appearance. ‘These occur near the coronary sulcus. The musculature is 
otherwise normal in appearance. No lesions are found on any of the valvular structures 
and the mural endocardium appears normal. 

Aorta and Branches: Save for a few poorly defined yellow subintimal infiltrations in 
the arch, these structures appear normal. 
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ABDOMEN 


Peritoneum: There are numerous old fibrous adhesions in the peritoneal cavity. The 
omentum is densely adherent to the anterior abdominal wall around the appendectomy 
scar. The coils of the ileum are matted together by old fibrous adhesions so that they 
are separated with considerable difficulty. None of these lesions cause narrowing of the 
lumen of the gut. The appendix has been previously removed. There are old adhesions 
between the surface of the gall bladder and the transverse colon. The intra-abdominal 
fat is fairly abundant and has a bright yellow color. The retro-peritoneal fat surround- 
ing the left kidney is bulging with a diffuse infiltration of soft encephaloid tumor tissue 
which surrounds the left adrenal and extends upward and inward from the upper pole 
of the kidney. Owing to the soft character of the tumor, none of the vessels transversing 
this region show evidence of occlusion. The tail of the pancreas is imbedded in the tumor. 
The lymph nodes surrounding the celiac axis and upward along both sides of the gall 
bladder are enlarged and similar in appearance to those described in the neck. Upon 
dissection, the left adrenal can be entirely separated from the surrounding tissue in which 
itisimbedded. There isa large lymph node in the mesentery, measuring 2 x 3 cm., which 
on section is mottled pale gray and lavender shade. It is softened in consistence, like 
all other regions in which the tumor is found. The pelvic fat is diffusely infiltrated with 
soft masses of tissue similar to that found around the left kidney. These invade the 
seminal vesicles and the prostate, and extend upward along both sides of the bladder. 
Although both ureters are imbedded in this tissue, they show no evidence of occlusion or 
narrowing of their lumina. The left ileo psoas muscle is infiltrated with recently ex- 
travasated blood. 

Lymph Nodes: The lesions in the lymph nodes around the celiac axis are described. 
The retro-peritoneal nodes along both sides of the aorta average 1 cm. in length. 

Inver: This organ is markedly enlarged. The capsule is smooth, dark brown color, 
but the seat of scattered flattened nodules over both the upper and lower surfaces of the 
organ. They are pale gray in color, mottled with areas of lavender; and are surrounded 
by zones of dark red color. They average 2 cm. in diameter. The sectioned surfaces 
of the liver are pale brown color, finely mottled with minute gray flecks corresponding 
to the lobular pattern. The tumor nodules seen on the external surface are found 
throughout the substance of the liver. They are widely scattered and sharply circum- 
scribed, except in the region of the attachment of the falciform ligament, where they 
form diffuse masses through the liver tissue. The wall of the gall bladder is normal in 
thickness and the biliary passages are negative. 

Spleen: This organ is slightly enlarged. It is firm and rubbery in consistency. The 
capsule is slightly thickened, and has a granular appearance due to flecks of dark golden 
brown and red color. The sectioned surfaces are very dark mahogany shade, moist, 
glistening and homogenous in appearance. The architectural pattern is indistinct. 
The pulp is fairly firm and does not scrape. No grossly visible evidence of tumor infil- 
tration occurs in the splenic pulp. 

Pancreas and Adrenals: The tail of the pancreas and the left adrenal are imbedded in 
a mass of tumor around the left kidney. They show no grossly visible intrinsic lesions. 
The cortical areas of the adrenals are thin, brilliant yellow in color, and finely granular in 
appearance. ‘The medullary structure is dark brown and softened. 

Kidneys: Both kidneys are enlarged, firm, but normal in shape. The external sur- 
faces are nodular in contour, due to numerous areas of raised contour and gray color. 
The intervening structure is dark brown shade. The capsules strip easily, and are only 
slightly thickened. The sectioned surfaces are slightly increased in width, but the ar- 
chitectural pattern is distorted by numerous diffuse gray infiltrations which shade grad- 
ually into the intervening brown parenchyma. There are no lesions in the renal pelves 
or in the ureters. 

Bladder: The mucosa of the bladder is normal in appearance. The wall is thickened 
by the external infiltrations described. 

Genital Organs: Negative. 
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Stomach and Intestines: There is a small circular ulceration in the mucosa of the duo- 
denum. This overlies a firm and buttonlike nodule in the wall. The mucosa over the 
nodule is dark brown color, ragged and granular in appearance. A similar lesion is en- 
countered in approximately the middle of the ileum. Both of these lesions measure 
approximately 12 mm. in diameter. The gastro-intestinal tract is otherwise negative. 


OTHER EXAMINATIONS 


Bones and Joints: The lesions in the jaw have been described. ‘The periosteum of the 
bones throughout the body has multiple, small, raised, sharply circumscribed hemer- 
rhagic infiltrations. These occur along the length of the vertebral column, over the 
periosteum of the pelvis, sternum, ribs, and the femur. Their distribution indicates 
that they probably occur throughout all of the bony skeleton. The lesions do not pene- 
trate into the cortex of the bone, and appear hemorrhagic rather than neoplastic in 
nature. The bone marrow in the shaft of the femur is yellow, moderately firm, but 
mottled with areas of dark brown. 

Muscles and subcutaneous tissues: Negative. 

Urine: Not examined. 

Feces: Negative for intestinal parasites. 

Smears from the brain, spleen and bone marrow: Negative for malarial parasites and 
pigment. 

Blood Wassermann: Negative. 

Spinal Fluid: Wassermann negative. Ammonium sulphate negative. Phenol one 
plus. Colloid gold: 0000111000. 

Blood Chemistry: 


Milligrams per 100 cc. 


Non-protein nitrogen 94)) (So) >} vet! Spinel Pastas lee. eid ee Oe 
Urea. nitrogen’ 2). 0 aes. 1h ele ee i) ee Bee ee) 
Creatinin . atk san ee ee. Ss eee eee aes 
Glucose: 20.0 Dilek a ee ea ee Wel) Sea naa rin teak 


Weight of Organs 


Brain sales ae to Lal orams Left.Jung \ 2. sts banedO> eTams 
Liver’. “7. See ea eo Sram Right lung “ins . 825 grams 
Spleen jy: See 200. grams Kidneys, combined . 430 grams 
Heart |.) \udh hes 2a.erame Body weight. . . . . 1124 pounds 


MIcroscoPicaAL EXAMINATION 


Brain: The meninges at the base of the brain contain small leukemic cellular’ de- 
posits, which are more marked about the point of exit of the cranial nerves. The latter 
show ‘‘patchily’”’ distributed areas of degeneration. The brain is congested, mildly 
edematous, and shows mild thickening of the blood vessel walls. Occasional areas con- 
tain corpora amylacea. There are areas of degeneration in the pons and medulla which 
occur principally beneath the floor of the fourth ventricle. 

Pituitary: The pituitary is enlarged by marked leukemic infiltration of the capsule 
and the peripheral zones of the gland. In some portions this process is accompanied by 
considerable fibrosis with cicatricial contraction and the formation of dense masses of 
densely stained thread-like nuclei. 

Thyroid: One of the slides shows a dense leukemic deposit. In another the outlines 
of atrophic acini can be seen between the masses of leukemic cells. 

Tonsil: The architectural pattern of the tonsil is apparently normal. ‘The follicles 
are fairly well demarcated and apparently normal in appearance. The lymphoid struc- 
ture of the pulp is increased in amount and composed of densely stained lymphocytes. 
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In one field there is an infiltration of larger cells of the myeloid series. This is accom- 
panied by production of considerable fibrosis and cicatricial contraction. Clumps of 
densely stained immature cells suggest proliferative activity. 

Gums: Sections through the thickening in the gums show no alteration in the mucous 
membrane. The nodule is composed of a dense infiltration of cells which, in some areas, 
resemble bone marrow. ‘These areas vary in density and occasionally contain consider- 
able fibrosis. The individual cells are chiefly large immature myelocytes, but there is 
marked degeneration and necrosis and marked phagocytic activity. Areas of this 
infiltration have an almost hemorrhagic appearance. Many nucleated reds are found in 
these regions. 

Lymph Nodes: Sections through the tracheobronchial lymph nodes show myeloid 
replacement of the normal lymphocytes. In this process there are numerous large 
phagocytic cells containing the debris of degenerated leucocytes. Large numbers of 
cells are in mitosis. In the mesenteric node, practically all of the architecture is dis- 
torted by this cellular infiltration. In some areas immature cells lie between normal 
appearing lymphocytes. In others, the lymphocytes are reduced in number or com- 
pletely crowded out. The leukemic cells invade the capsule and the surrounding fat. 

Lung: There is mild thickening of the blood vessel walls and areas of the lung paren- 
chyma are collapsed. There are no inflammatory lesions in the lungs. Some of the 
lymphoid structures along the bronchi contain heteroplastic leukemic deposits. These 
are small and inconspicuous. 

Heart: Sections through the auricular wall show diffuse leukemic infiltration between 
the muscle cells and in the subpericardial fat. The muscle fibres in the ventricles are 
the seat of a mild parenchymatous degeneration. The interstitial connective tissues 
are edematous. There is mild thickening of the blood vessel walls, chiefly due to local- 
ized plaques of subintimal infiltration. 

Liver: Sections through the tumor nodules described in the gross show diffuse infil- 
trations of leukemic character, in which the outlines of atrophic liver cells can still be 
seen. This process is not sharply demarcated from the surrounding liver parenchyma. 
All of the portal areas are infiltrated with leukemic deposits of different size and degree. 
The liver cells are swollen, granular, and frequently the seat of fine vacuoles. There are 
increased numbers of immature leucocytes in the sinusoids. The liver cells are pig- 
mented. 

Spleen: The architecture of the spleen is markedly altered by diffuse cellular change 
in the pulp which resembles that described in the lymph node but is characterized by 
the presence of a large amount of blood between tumor cells. 

Pancreas: Sections through the tail of the pancreas show a diffuse leukemic infiltra- 
tion between the atrophic acini. The islands of Langerhans stand out prominently in 
this process. 

Adrenal: In this section the capsule and the surrounding adrenal fat are infiltrated 
with leukemic cells. The process extends through the capsule into the cortical areas in 
some places, but is principally confined to the perirenal fat. Small localized deposits are 
occasionally found in the gland. 

Kidney: The architecture of the kidney is distorted by large, diffuse areas of leukemic 
infiltration in the interstitial tissues. The intervening areas are markedly congested, 
show numerous petechial hemorrhages, and mild interstitial edema. The epithelium 
lining of the tubules is frequently thin, and densely stained; and there is a mild granular 
precipitate in the tubular lumina. 

Seminal Vesicle: The fibrous tissue and the surrounding fat are profusely infiltrated 
with leukemic cells similar to the others described. There are no inflammatory or other 
lesions in the ducts. 

Intestine: Sections show a nodule of leukemic infiltration which replaces part of the 
mucosa and spreads diffusely through the adjacent mucosa. 

Bone Marrow: Sections from the bone marrow of the femur show islands of dense 
myeloblastic activity. In these regions the cells practically replace the fat. In other 
areas the fat is normal in appearance. 
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ANATOMICAL DIAGNOSIS 


Scar, appendectomy, old. 

Anemia. 

Hemorrhages, petechial, skin. 

Ulcers of tonsils. 

Atheroma, aorta, mild. 

Adhesions, abdominal, old. 

Infiltrations, leukemic; of meninges, thyroid, heart, lungs, liver, kidneys, spleen, in- 
testines, lymph nodes, bone marrow, and retro-peritoneal fat. 

Degeneration, albuminous; of all parenchymatous organs. 

Note: The type cells in all of the lesions found are large and fairly uniform in size. 
They have large, round, oval, indented or occasionally lobulated nuclei; and fairly abun- 
dant cytoplasm. The low leucocyte count, (around 7000), the presence of a tumor in 
the neck, and the signs of malignancy in the nodules, suggest lymphosarcoma of the 
reticulum cell type. This is further supported by the nodules in the liver and many of 
the lymph nodes. Careful examination of the nodules show occasional eosinophiles 
and metamyelocytes. The wide distribution of the lesions, the type of all, and the 
heteroplastic rather than metastatic origin, are typically leukemic in nature. All of 
the lymphatic tissues and the bone marrow show changes of varying degree. There is 
marked anemia and numerous nucleated red cells. Although the total number of leu- 
cocytes was not high, the differential counts showed marked changes with numerous 
immature cells of the granulocytic series. Since the patient was seen only a short time 
before death, it is impossible to state whether the low leucocyte count represented a 
temporary reduction, such as occurs in all forms of leukemia, or whether this is a case of 
myeloid aleukemic leukemia. 

Cause of Death: Myelogenous leukemia (65a). 

Autopsy was performed by Dr. Raymond O. Dart. 

Sed. L. B. Batss, M.D., F.A.C.P., 
Chief of Laboratory. 


DESCRIPTION OF PLATES 


Figures 1, 3, 4, 5, 6, 15 and 19, magnification 1200x. Plate I:—These photographs, as 
well as Figures 1 & 2 on Plate I] and Figure 1 on Plate III, and also those of Supplemen- 
tary Plate Ia, were very kindly sent to me by Dr. Wm. A. Groat, of the Syracuse Uni- 
versity College of Medicine; and were taken by Miss Stella Zimmer, the photographer of 
that institution. Figures 1 & 2, Plate II, and Figure 1, Plate III, were very kindly 
selected by Dr. Herman G. Weiskotten, Professor of Pathology and Dean of the Syra- 
cuse University College of Medicine. The captions of Plates IV, V, and VI were very 
kindly furnished by Dr. Lawrence Getz, B.A., F.A.C.P., Chief of Laboratory and Pathol- 
ogist to the Herrick Clinic and Hospital de Panama, in the absence of Dr. Dart, who 
had left on an extended vacation. 
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Figure 1.—Immature or ‘‘stem’’ cell in the peripheral blood, showing the granular chromatin 
formation, with two nucleoli. The cytoplasm is a clear light blue and is non-granulated. 

Figure 2, 750x.—Stem cell, showing “lymphoblastic”? nucleus. The chromatin shows heavy 
patches and meshes. : 

Figure 3.—Stem cell with heavily staining basichromatin arranged in the form of coarse granules. 
The nuclear membrane is distinct and thick. 

Figure 4.—Stem cell below, with lymphocyte above. 

Figure 5.—Promyelocyte. The granules show the typical basophilic azure staining. A few 
neutrophilic granules are beginning to appear. 

Figure 6.—Mitosis in stem cell. 


MEpDIcAL DEPARTMENT Bip § 


Figure 7, 750x.—Karly pro-myelocyte. The remains of the nucleoli are distinctly seen. Below 
are three lymphocytes and above is a monocyte, probably at the end of amitotic division. 

Figure 8, 750x.—Stem cell with ‘“‘lymphocytic’’ type of nucleus. 

Figure 9, 750x.—This cell shows an immature lymphocytic nucleus. The cytoplasm is a pale blue, 
and the granules were exactly similar to those seen in mature lymphocytes. This cell, morphologi- 
cally, seems to he between the immature stem cells and mature lymphocytes. 

Figures 10, 11, 12.—These are typical non-granulated myeloblasts from a case of chronic myelo- 
genous leukemia. Figure 10 is probably the most immature of the three. Figure 12, is the ‘‘leuko- 
blastic’ type of Pappenheim (5b). Very few cells corresponding to these were found in the periph- 
eral blood of the case under discussion. It will be seen by a comparison with the other stem cells 
that these myeloblasts show a much more delicate and more finely granular nucleus. Nucleoli are 
present in all of them. 

Figure 13, 750x.—Histiocyte in the peripheral blood. This cell contained both basophilic and 
neutrophilic granules. Note the heavy, thick nuclear membrane and the nucleoli. Asarule the his- 
tiocytes contain a rather coarser chromatin net-work in the nucleus than is shown here. This cell 
is the haemohistioblast of Ferrata. It is very fragile and is often confused with broken down granulo- 
cytes; however, in the leukemias and in some other diseases, especially malaria, typical forms can 
often be readily found, and a study of these shows as Richter (11) and Dameshek (12) have claimed, 
that they are true reticular-endothelial cells such as are seen in considerable numbers in imprint and 
smear slides from the liver, bone marrow and spleen. 

Figure 14, 750x, and Figure 16, 1200x.—Very immature cells from a case of terminal lymphatic 
leukemia with autopsy diagnosis. Figure 14 shows a cell with typical myeloblastic structure. In 
Figure 15, the cell is beginning to take on lymphatic characteristics. 

Figures 16 & 17, 750x.—These are very immature cells from a freshly made imprint smear of human 
fetal bone marrow at 43 months. These cells bear a very striking resemblance to the stem cells of 
the case under discussion. They are also very similar to the cells shown in Plate III, Figure 2. 
The nuclei are somewhat coarser in structure than the myeloblasts in Figures 10, 11 & 12. 

Figure 18, 750z.—From the same source as figures 16 and 17. Immature bone marrow cell at the 
end of mitosis. 

Figure 19.—Three immature cells from a case of sub-acute lymphatic leukemia. These show a 
much coarser structure than do the myeloblasts, but there were present in this particular case all 
stages of morphological transition between these cells and typical myeloblasts on the one hand, and 
mature lymphocytes on the other. These cells are similar to the micromyeloblasts of Naegeli (2b) 
and the microlymphoidocytes of Pappenheim (5c), but the direction of differentiation was almost 
entirely lymphatic, although a few series of myeloid differentiation were also seen. 
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All magnifications 1200x 


These photographs were kindly furnished at my special request by Dr. Groat, in order 
to give as much information as possible as to the appearance of the ‘‘stem”’ or immature 
cells found in the peripheral blood of the case under discussion. 


Figure 1.—This may be a “‘Rieder’”’ form, or a form of amitotic division, probably the former, 
since true mitotic figures were seen occasionally in the peripheral blood and in abundance in the 
imprint smears. Naegeli believes that the ‘‘Rieder’’ forms are characteristic of acute myeloblastic 
leukemia. 

Figure 2.—The heavy, coarse, basichromatin net work is very well shown here. This cell accord- 
ing to Pappenheim is ‘‘amblyochromatic,”’ as it shows a dark nucleus with much chromatin, and the 
net work is too coarse to be described as ‘‘leptochromatic.’’ From the plates and figures I have 
available, it seems to me that it is closer to the ‘‘leukoblast’’ of Pappenheim than anything else. 
“Teptochromatic”’ refers to the fine stippling or very finely woven net work of the nucleus of the 
true myeloblast. : a 

Figure 3.—A cell similar to that described in figure 2, but with the chromatin in a much coarser 
net work. This nucleus is ‘‘pachychromatic.’”’ The term is used by Pappenheim to describe the 
coarse structure of the lymphocyte nucleus. These definitions are taken from Downey’s (6b) article 
on the Myeloblast, page 375. } ‘ ; 

Figure 4.—Immature cell from a case of sub-acute lymphatic leukemia. The structure here is 
‘Jeptochromatic,’’ but the cell itself is ‘‘amblyochromatic.’’ ; 

Figure §.—Two stem cells with coarse nuclear structure. The nucleus of the lower cell is probably 
in mitosis. 

Figure 6.—Cells from Dr. W. A. Groat’s case of acute myeloblastic leukemia, very kindly sent 
by him for purposes of comparison. Wright’s stain. 
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Figure 1, 1200x.—Bone marrow in a three micra section stained with hematoxylin and eosin. 
Figure 2, 1200x.—Similar section from the kidney. 


Puate III 


Figure 1, 1200x.—Three micra, similar section from the liver. This, and the preceding two figures 
show all that can be seen of cell morphology after the section method with hematoxylin and eosin 
staining. 

Figure 2, 750x.—Imprint smear from biopsy tumor of gum. These cells are morphologically iden- 
tical with the immature cells of the peripheral blood, as can be seen by a comparison with the figures 
on Plate I. Dry fixed, May-Grunwald and Pappenheim staining. This figure shows clearly the use 
of the imprint method, with dry fixation and good staining, in the study of the morphology of the 
cells under discussion. 


The photographs in plates IV, V, and VI were made with a Leitz Mifilmea film camera, 
which gave an initial magnification of 1/3 the actual magnification. In making the en- 
largements to bring these up to actual magnification, the photographer was requested 
to emphasize the cellular infiltration; for this reason the parenchymal tissue is slightly 
out of focus. 


Piate IV 
All magnifications SOx 


Figure 1.—Tumor infiltration of adrenal gland. View from side gives suggestion of zona fascicu- 
lata and zona reticularis. 

Figure 2.—Tumor replacement of bone marrow cells. 

Figure 3.—Tumor infiltration of small intestine. Note the disappearance of normal structures in 
the mucosal interstitial tissue and in the sub-mucosa. 

Figure 4.—Tumor infiltration of submucosal tissue of gum. The mucous membrane is well pre- 
served. Tumor cells are noted in the papillae. 

Figure 6.—Tumor cells infiltrating liver parenchyma. 

Figure 6.—Tumor cells infiltrating liver parenchyma. 


PLATE V 


All magnifications SOx 


Figure 7.—Tumor cells in periportal area of liver. 

Figure 8.—Tumor cells in cortex of kidney. Note the architectural distortion and replacement 
by tumor. 

. Figure 9.—Tumor infiltration in interstitial tissue of renal cortex. 

Figure 10.—Tumor replacement of lymph gland tissue. Note remains of capsule and infiltration 
of adventitial tissue. 

Figure 11.—Tumor infiltration of parenchyma of pancreas. 

Figure 12.—Tumor infiltration of parenchyma of pancreas. Note islands of Langerhans are well 
preserved. 


PuatTe VI 


All magnifications SOx 


Figure 13.—Tumor infiltration in interstitial tissue of seminal vesicles. 

Figure 14.—Tumor infiltration of spleen. 

Figure 15.—Tumor infiltration in heart muscle. Note the atrophy and disappearance of the 
fasciculi. 

Figure 16.—Same as above. 

Figure 17.—Tumor infiltration and replacement of glandular tissue of pars anterior of hypophysis 
cerebri. 

Figure 18.—Tumor infiltration in interstitial tissue of thyroid with involvement of glandular 

elements. 
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SECTION IV 


SPINAL ANAESTHESIA WITH STOVAINE AND ADRENALIN 


Ricarpo AquiLaRr, M.D., F.A.C.S., F.A.C.P. 
United Fruit Company Hospital 
Quirigua, Guatemala 


This paper does not deal with a new development in the art of surgery, as the 
great contributions of Corning, Quincke, Tuffier, Forgue, Bier, La Fillatre, Jon- 
nesco, and others provide the most convincing literature on the subject, with a 
maximum of technical details; but, nevertheless, small contributions added to 
those already reported may serve a useful purpose. 

The number of surgical operations performed under spinal anesthesia, in this 
Hospital, has exceeded two thousand since 1915. Most of these should be cred- 
ited to my predecessors; and especially to Dr. Edward B. Ross, who introduced 
this method in Quirigua Hospital. 

This paper is based on eight hundred spinal anesthesias given by the writer, 
who has performed practically all types of surgical interference below the 
diaphragm. 


STOVAINE, ADRENALIN, AND TRENDELENBURG POSITION IN THE INDUCTION OF 
SprinaAL ANAESTHESIA 


Stovaine.—This salt, in proper solution for therapeutic use and injected into 
the spinal canal, produces spinal block anaesthesia. It acts on the afferent sen- 
sory nerves by the affinity of anaesthetic salt to nerve lipoid substance, and the 
physiochemical reaction is produces. 

The anaesthesia is rapidly induced; and, after the patient is under anaesthesia, 
any change of position on the table, or the withdrawal of spinal fluid, does not 
influence the effect of the anaesthetic to any noticeable degree. 

Besides, the anaesthetic action of Stovaine on the afferent sensory nerve 
fibers, by blocking and interrupting also the impulses of the vasoconstrictor action 
of the fibers of the splanchnic nerve that supplies the vasoconstrictor action of the 
abdominal viscera, produces a flow of blood to the abdominal viscera at the ex- 
pense of other organs, specially the brain, resulting in a more or less marked fall 
of blood pressure and cerebral anaemia. 

The irregular cribriform membranae (ligamentum denticulatum) separates the 
anterior and posterior compartments where anterior vasoconstrictor and posterior 
sensory roots are located respectively. This ligament shows, as its name ‘‘cribri- 
form” implies, a certain number of perforations near the point where puncture 
of the ligamentum subflavum is made by the entrance of the needle into the 
arachnoid space, and the diffusion of anaesthetic solution is bound to get into 
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the anterior compartment, producing more or less action over the vasoconstrictor 
fibers. 

If, by faulty technique in giving the anaesthetic, the needle is pushed farther 
than the posterior arachnoid space, separating nerve bundles of cauda equina 
and entering the anterior compartment, and the anaesthetic solution is injected 
there; more anterior roots will be affected, and more blocking of vasoconstrictor 
impulses to these roots will occur and the disagreeable sequelae mentioned 
later may result. 

Adrenalin.—The hormone adrenalin has a dual effect, producing stimulation 
of the sympathetic nerves and exerting a powerful constrictor influence upon 
blood vessels in the viscera supplied by the splanchnic system and the mus- 
culature innervated by the sympathetics. It also influences carbohydrate 
metabolism. 

The action of adrenalin upon the vasoconstrictor nerve endings of blood vessel 
walls when nerves are cut, has been explained and demonstrated by Riesman. 
Through its vasoconstrictor stimulation, adrenalin raises blood pressure; and, 
when blood pressure is already high, the vasomotor system is more sensitive to 
adrenalin action (O’Hare). 

Adrenalin can be administered in many ways, according to the urgency of the 
case or convenience to the operator—intra-spinally, subcutaneously, intrave- 
nously, by rectal injection, orally or, in emergency, directly into the heart. Asa 
routine aid in spinal anaesthesia, I give it subcutaneously. 

Gruber came to the conclusion that adrenalin undoubtedly exerts some specific 
action upon fatigued muscles. Macphail has demonstrated its beneficial ef- 
fect in the control of emesis due to malaria infection. The writer has 
demonstrated its value in the diagnosis and treatment of stubborn malaria 
cases, based on the action of adrenalin upon haematopoietic viscera. The vaso- 
constrictor influence of adrenalin on the spleen seems to produce constriction of 
the organ with expression of the hidden malaria parasites into the peripheral 
circulation. 

In spinal anaesthesias, adrenalin exerts a vasoconstrictor action which corrects 
the vasodilatation produced by the action of stovaine upon the vasoconstrictor 
fibers of spinal nerves; and thereby prevents a drop in blood pressure, cerebral 
anaemia and its sequelae, faintness, vomiting, etc., ete. 

Trendelenburg Position.—A supine position on the operating table or the bed, 
inclined at an angle of 45 degrees so that the pelvis is higher than the head. 
Action of stovaine on the splanchnic nerves produces a more or less marked block- 
ing of vasoconstrictor stimuli or abdominal vessels, resulting in vasodilatation. 

This dilatation of vessels in the abdominal viscera produces an influx of blood 
to this area, which Koster and Kasman aptly compare to an internal haemor- 
rhage. As a physical law; blood pumped by the heart, will follow the course of 
the relaxing arteries, and the return of venous blood to the heart is proportion- 
ately retarded, because the elastic condition of the already relaxed arteries, is the 
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force behind the flow. Dilatation of all or part of the splanchnic vessels is the 
cause of the failure of the blood supply to the brain, and the consequent cerebral 
and bulbar anaemia or ischemia. Deficiency in the amount of blood returning to 
the heart, and the constant fall of blood pressure, do not permit the heart to pump 
enough blood to the brain to maintain normality. 

Trendelenburg position in spinal anaesthesia is based on a simple physico- 
mechanical law, and encourages the blood drainage from the engorged abdominal 
vessels by reason of gravity, and consequently improves the heart action and 
insures the cerebral circulation, avoiding or relieving cerebral and bulbar anaemias. 


‘TECHNIQUE 


Patient should have the stomach empty when possible, but in emergency cases 
a full stomach does not contraindicate spinal anaesthesia. Depending on the 
age and weight of the patient and the character of the operation, a half ¢.c. to 
two ¢.c., of the following solution, can be injected: stovaine 0.050, glucose 0.050, 
per cubic centimeter. We use the ampoules of two c.c. solution, (Stovaine Billon) 
prepared by Poulenc Freres, Paris (France). A child of 10 to 13 years of age, 
and with a weight of 75 to 90 Ibs., requires one c.c. of the solution; and this gives 
an average of 30 to 40 minutes of anaesthesia. A patient of 14 to 18 years of age, 
and from 90 to 125 lbs. of weight, is anaesthetized for 40 to 50 minutes with one 
and a half c.c. of solution. Adults of 140 lbs. and over are anaesthetized from 40 
to 80 minutes with 2 c.c. of solution. 

Adrenalin is given subcutaneously (5 to 15 minims of 1:1000 solution depend- 
ing on the age of the patient) immediately after the stovaine is administered; and, 
when necessary, the dose can be repeated 2 or 3 times. I have given 30 minims 
in one dose intravenously or directly into the heart, with surprisingly good re- 
sults, in cases of shock and cardiac failure. 

The anaesthesia of the skin puncture site is done with 2 or 3 c.c. of one per cent 
solution of novocaine. 

I place the patient on the operating table in lateral decubitus, on the left side 
and with forced flexure of knees and hips to the abdomen; and with the head 
and shoulders bent forward, producing a maximum curvature of the spinal 
column. 

An oblong field, 10 inches long by 6 inches wide and having as its center the 3rd 
to 4th lumbar vertebrae interspace, is prepared with tincture of iodide and alcohol. 

The surgeon’s hands should be already sterile, so that he can put on his gloves 
and start the operation as soon as anaesthesia is complete. 

The field cleansed should be sufficiently large to allow the surgeon to keep his 
hands free from dirty areas. 

The left thumb localizes the spinous processes of the 3rd and 4th lumbar 
vertebrae, and novocaine solution is injected to anaesthetize the skin in that par- 
ticular region. 

An 18 gauge platinum needle, 33 inches in length, is placed between the right 
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index and middle fingers; the head of the needle is placed against the palmar reg- 
ion of the right thumb; and the point lies between the left thumb and the right 
ring finger. As the left thumb is localizing the processes spinosus of the 3rd or 
4th lumbar vertebrae, the needle is introduced slowly into the interspinosus 
space, guided by the left thumb, until one feels the sensation of the needle passing 
into the arachnoid space. Experience gives that characteristic feeling to the 
fingers. The sharp oblique lumen of the needle is directed face upward, to per- 
mit free drainage of the spinal fluid, as soon as the needle enters the arachnoid 
space. If drainage is not free, a rotating movements of the needle may help. 
A needle with an obturator is best. All these details may sound elaborate; but 
they save many needles; and one can calculate on using one needle for 500 anaes- 
thesias, if proper care is exercised. 

I allow approximately three times as much spinal fluid to escape as the amount 
of anaesthetic solution I propose injecting. After the necessary amount of spinal 
fluid is withdrawn, a 5 ¢c.c. syringe containing the stovaine solution is adapted to 
the needle; and spinal fluid is aspirated. At times the fluid runs into the syringe 
by its own pressure, pushing the piston up. I draw into the syringe an amount 
of spinal fluid which is approximately equal to the amount of anaesthetic solu- 
tion; and, when that particular amount has been withdrawn, we get a slightly 
milky color in the mixed fluids. Then the whole is injected with gentle pressure. 

I make the puncture at the 3rd lumbar space, for stomach, liver, spleen, and 
kidneys; and at the 4th space for the rest of the abdomen, genitourinary tract, 
and lower extremities. 

The adrenalin solution is injected subcutaneously in part of the same sterile 
field, immediately after withdrawal of the spinal needle; and the patient is 
placed immediately in the Trendelenburg position. 

Any talk or undue noises during the operation should be avoided, so that the 
patient will not be excited or annoyed. 

The patient may be kept in the Trendelenburg position for 3 or 4 hours after 
operation, which can be accomplished by raising the foot of the bed. This is 
usually not necessary; and the patient can be placed safely in the Fowler’s posi- 
tion, if desired. 

For transportation of the patient in the Trendelenburg position, a wooden 
wedge covering half the length and the whole width of the carriage (wheel 
stretcher), with the base at the foot of the stretcher, will give satisfactory 
results. 


CLINICAL DIscussION 


In all of my cases, I have had none of the disturbances which have been re- 
ported by many of the writers on the subject, such as cephalalgias consequent 
to spinal puncture, paralysis of lower extremities, paralysis of the bladder, reten- 
tion of urine, sudden dangerous fall of blood pressure soon after anaesthesia, ete. 
I have not lost a case due to the anaesthetic—as a matter of fact, only one of my 
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cases died on the operating table; and that death was due to acute haemorrhage 
and shock from traumatic rupture of the spleen. 

A very few cases developed a mild headache after the operation with spinal 
anaesthesia; and all were relieved by five to ten grains of aspirin. These were 
not sufficiently severe to be considered as cephalalgia following spinal puncture. 

Retention of urine seldom needs catheterization; and, in my cases, it has never 
lasted more than 24 hours. I have noticed that the few cases of retention of 
urine which I have had, developed in cases who, for one reason or another, received 
generous doses of morphine. ‘The only case in this series that had serious urinary 
disturbances, was an unmarried lady 40 years old, with a very nervous and excit- 
able temperament. She was operated for chronic appendicitis and an ovarian 
cyst of long standing; and, after voiding normally for two consecutive days 
after the operation, she developed a paroxysmal attack of complete anuria 
which lasted two days and was repeated three times within fifteen days. I be- 
heved her condition to be hysteric paroxysmal anuria. I re-examined the pa- 
tient about ten months after her discharge from the Hospital, and found that she 
was in good condition and enjoying good health. 

With my technique, in cases which have had a drop in blood pressure of 5 or 
10 mm. of Hg., it has been easily controlled without any risk to the patient. 

It appears that the relative and ephemeral fall of blood pressure, after making 
a spinal puncture, withdrawing a therapeutic amount of fluid, and injecting 
therapeutic doses of any anaesthetic solution, is a normal physiological reaction 
of the nervous and the circulatory systems. Control and maintenance of normal 
blood pressure depends on the surgical judgement of the operator and the careful 
supervision of technique. 

Some writers have discouraged the use of spinal anaesthesia on the grounds 
of frequency of unpleasant sequelae; and brief comment concerning some of 
these may be of interest. 

Cephalalgia is reported as one of the most common complications in spinal 
anaesthesia. These acute headaches are almost certainly due to hypertension 
of brain blood vessels; and is a reaction which follows the hypotension produced 
by blocking fibers of vasoconstrictor nerves at the time of induction of the anaes- 
thesia. Hypertension, when very markedly and suddenly induced at the time 
that the circulatory system reassumes its equilibrium in the cerebral circulation, 
causes a congestion of the meningocerebral tissues. The same state of affairs 
occasionally causes cephalalgia (post-anaesthetic), when we elevate the patient’s 
head and thorax before circulation has been normalized. 

When no vasoconstrictor nerves are affected at the time of inducing the anaes- 
thesia, or even when some fibers are blocked; if adrenalin is given and the Trend- 
elenburg position is maintained as a routine in spinal anaesthesia, the percentage 
of cephalalgias is nil. 

Retention of Urine-—Retention of urine has occasionally occurred in cases in 
which morphine has been given for some reason—e.g., to a very nervous or excit- 
able patient or for severe pain. 
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In this series, retention has not lasted for more than 24 hours; and in only four 
cases was catheterization of the bladder necessary. In each of the four cases, 
two males and two females, catheterization was only necessary once. 

Paralysis of the Bladder Sphincter and of Lower Extremities.—In cases when such 
sequelae have resulted, they were probably due to lack of surgical judgment and 
faulty surgical technique—e.g., puncture of a diseased cord; punctures in infants, 
without correct localization of the spinal cord; high punctures, ete., ete. In 
the present series of 800 cases no such sequelae were noted. 

Faintness, Nausea, Vomiting, and Pseudo-Asphyxia.—These are practically 
all due to cerebral anaemia, and can be almost certainly avoided by strict ad- 
herence to correct technique. 

Fatalities.—They are not due to failure of the myocardium nor to primary 
respiratory paralysis, as the phrenic nerve is not affected with the anaesthesia 
when given as outlined. 

Koster and Kasman’s report shows the action of spinal anaesthesia for surgical 
interferences above the diaphragm. They include operations up to the face and 
vault, blocking sensory impulses without interfering with motor roots. They 
operate on empyema of the pleura with costotomy, securing a calm respiratory 
action. 

The only cause of fatality in spinal anaesthesia which I can visualize is from 
cerebral and bulbar anaemia. No case in this series gave any indication of grave 
symptoms from the use of stovaine. 

Contraindications —The contraindications to spinal anaesthesia are: hypo- 
tension due to organic heart disease, diseased cord, infection at the site of the 
puncture, and exceeding nervousness. There is also a relative contraindication 
in children. 

I have had cases with acute primary anaemia and extremely low blood pressure 
following trauma, in which surgical interference has been done with stovaine- 
spinal-anaesthesia and adrenalin with marvelous results. A few examples are: 
amputation of lower extremities due to railroad accident; intervention for rupture 
of tubal pregnancy; gun-shot wounds involving liver, spleen and kidneys; and 
machete or knife wounds of abdominal organs. This shows that low blood pres- 
sure is not a contraindication for spinal anaesthesia, unless it is due to organic 
cardiac disease. My belief in this matter goes further: I believe that in this 
type of case the anaesthesia of choice is the spinal block. The induction is 
quicker, avoiding the excitement stage of inhaled anaesthesia; and it insures 
abdominal silence, which is very helpful in any operation involving a bloody 
abdominal cavity. 


ADVANTAGES OF SPINAL ANAESTHESIA 


Operative shock is practically abolished; no nausea or post-operative vomiting 
is present, as in inhaled anaesthesia; bronchial and renal complications are 
avoided; complete abdominal silence is insured; and the patient himself helps 
the surgeon by answering any question, coughing to bring out a hernia, etc., etc. 
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Induction of anaesthesia is rapid; and when this method of anaesthesia becomes 
well known in a community, the people get greater confidence in the surgeons 
and the usual human fear of any surgical operation is somewhat alleviated. 
The patient can have water or other liquid by mouth at the time of the operation 
or immediately after. It is the ideal anaesthesia in old age, and in anaemic and 
cachectic patients. The necessary amount of anaesthetic is given at once, and 
in one single dose, for the different surgical procedures and the different lengths 
of time. The patient can be placed in any desired position immediately after the 
operation, as he is fully conscious and does not use unduly his voluntary muscles. 
No special nurse is necessary at the bed-side of the patient; and the surgical 
team is reduced in number, as no anaesthetist is necessary. In long operations, 
where inhalation of ether is called for towards the end, a few drops keep the pa- 
tient quiet without getting him into an excited state. It is the cheapest form 
of anaesthesia, as the approximate cost is only ten cents for the ampoule of 
stovaine, about three cents for fifteen drops of adrenalin solution, and three cents 
for 3 c.c. of one per cent novocaine solution. 


CONCLUSIONS 


1. Spinal anaesthesia, when perfectly induced, is a harmless anaesthetic. 

2. Stovaine, adrenalin, and the Trendelenburg position are the choice 
combination. 

3. It is the cheapest anaesthetic known, costing approximately sixteen cents 
per anaesthesia. 

4. Important advantages are obtained by the combination outlined in this 
article. 


BIBLIOGRAPHY 


. Crile, George, “An Experimental Enquiry into Shock,’ Philadelphia, 1899, Arch. 
Surg., 1923, VI, 489, 524. 

. Carter, W. F., Harvey Lecture: ‘‘Vaso-motor Relations,” Boston, M. & S. J., 1908, 

ch. VIII, 73-79. 

. Canon, W. B., ‘““Traumatic Shock,’’ New York, D. Appleton, 1923. 

Koster, Harry, and Kasman, Louis P., “Spinal Anaesthesia,” Surgery, Gynecology 

and Obstetrics, Nov., 1929, Vol. XLIX, No. 5, 617-630. 

. Koster, H., “Spinal Anaesthesia with Special Reference to its Use in Surgery of the 

Head, Neck and Thorax,” Am. J. Surg., 1928, V., 554-570. 

. Brosius, O. T., and Peon, I. E., ‘Spinal Anaesthesia,’ Fifteenth Annual Report, 

United Fruit Co., Med. Dept., 1926, p. 227. 

. Guardia, Jaime de la, “Spinal Anaesthesia,’ Fufteenth Annual Report, United Fruit 

Co., Med. Dept., 1926, p. 223-226. 

. Jantzen, Walter, “‘Froin-Nonne Syndrome in Spinal Fluid,” Sixteenth Annual 

Report, United Fruit Co., Med. Dept., 1927, p. 122-124. 

. Norris, Margaret, R. N., ‘Transportation of Patients After Spinal Anaesthesia,”’ 
The American Journal of Nursing, July, 1930, Vol. XXX, No. 7, page 824. 

. Manquat,: A., Ex-Professor de Val-de-Grace, Tratado de Terapéutica, Séptima 
Edicién. 

. Aguilar, Ricardo, ‘Adrenalin in Malaria,” Annals of Internal Medicine, Vol. I, No. 
12, June, 1929, pages 13843-1345. 

. Aguilar, Ricardo, ‘Las Autointoxicaciones Endocrinicas,” Read at the Central 
American Medical Congress, September 15th, 1921, Tegucigalpa, Honduras. 


C00 So o TK Por BS Ce 


— — 
ho ee weaker 


242 UNITED FRUIT COMPANY 


RECTAL ANAESTHESIA WITH AVERTIN IN TETANUS 


E. THONNARD-NEuMANN, M.D. 


United Fruit Company Hospital 
Santa Marta, Colombia 


A 25-year-old Colombian mestizo was admitted to the Hospital on September 
11th, 1931. ‘Two men carried the patient into the ward, holding him by the 
neck and the heels. 

History—The patient gave a history of three days of illness, which began with 
painful cramps in the abdominal muscles. These were followed in rapid suc- 
cession by similar painful sensations in the jaws, the thoracic muscles, and the 
extremities; until finally he became, as he expressed himself, ‘‘as stiff as a board.” 
Defecation and voiding had become almost impossible during the 24 hours pre- 
ceding his admission. Upon further questioning, he admitted having manipu- 
lated, with his pocket knife, the ingrown nail of his right great toe four days pre- 
vious to his illness. 

Physical Examination.—The patient was a well nourished and strong young 
man, who lay in a state of general rigidity in his bed. Speech and the swallowing 
of food and water were very much impaired by an intense trismus. There was a 
pronounced stiffness of the neck and of the muscles of the back and legs, resulting 
in a distinct opisthotonus. The abdomen was of a board-like hardness; and the 
tonus of the arms was highly increased. The breathing was shallow and rapid, 
and frequently interrupted by diaphragmatic cramps. Addressing and touching 
the patient increased the general tonus and produced clonic cramps. At the 
right great toe, near the nail bed, a bluish discoloration of the skin was seen. 
Otherwise, a superficial general examination revealed nothing unusual in the 
general condition—either externally or internally. The temperature and pulse 
were normal on admission; the urine was free from pathological findings; and 
the blood was negative for malaria, and with a hemoglobin estimate of 85%. 

Diagnosis.—Tetanus. 

Prognosis.—In view of the short incubation period and the time which had 
elapsed since the patient came for specific treatment, the prognosis was deemed 
very serious; although we see in the tropics more recoveries from serious cases of 
tetanus than in the temperate zone. 

Therapy.—The therapeutic procedure was as follows: (1) opening the site of 
the entrance of the infection; (2) tetanus antitoxin in large doses; and (3) sympto- 
matic treatment, emphasizing rest and sleep. 


RecTAL ANAESTHESIA WITH AVERTIN 


Rectal anaesthesia with Avertin (tribrometanol), which has been widely em- 
ployed in surgery in Europe and America during the past four years, found its 
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first application in 1927 by Laewen, who produced prolonged anaesthetic sleep 
in a case of tetanus. The favorable reports which followed the first observa- 
tion, induced the writer to employ Avertin in the case which is presented here. 

Course of Treatment.—The patient received his first Avertin enema (6 grams, 
in 200 c.c. of water) at 3:30 p.m. on the day of his admission. Five minutes later 
he was asleep. ‘The site of the entrance of the infection was treated; and a lum- 
bar puncture was performed, and 10,000 units of tetanus antitoxin were injected 
into the spinal canal. He received an additional 10,000 units in the cubital vein, 
and 1,500 units intramuscularly in the right leg. He was catheterized and 
received a sponge bath. During all these procedures the patient was in a rather 
deep anaesthetic sleep. There was still some rigidity of the extremities and the 
abdominal muscles. He slept for nine hours, during which he had occasional 
clonic contractions of short duration. His breathing was free, and the pulse was 
strong and regular. Upon awakening, he received a hypodermic injection of 
morphine hydrochloride } gr. and atropine ;4y gr. Luminal, 13 grs., were given 
by mouth. He continued to be in a state of drowsiness, during which time the 
cramps were less frequent and milder than they were the day previously. He 
took liquid food, with little difficulty. A similar procedure was followed during 
the next five days, and a steady improvement was observed. (The details of the 
course of the disease during the first week, and the therapeutic measures adopted, 
can be seen in the accompanying chart.) 

The patient received a total amount of 51,000 units of tetanus antitoxin; 
40,000 units of which were given intraspinally. A total amount of 30 grams of 
Avertin was given, in six anaesthesias, during the first six days. The duration 
of deep anaesthetic sleep varied between eleven and four and one-half hours, the 
average being seven and one-half hours. This was followed regularly by a period 
of light sleep and drowsiness, lasting about four hours. From the second day, 
the patient was practically free from attacks during twelve out of each twenty- 
four hours. After the first week, he was considered as convalescent. He recov- 
ered completely, and left the Hospital six weeks after his admission. 

No untoward effects on the circulatory or respiratory systems, or the kidneys, 
liver or rectum, followed the administration of Avertin: 


COMMENTS 


The first report of the use of Avertin in the symptomatic treatment of tetanus 
was made by Laewen, in 1927. (Zentralblatt fuer Chirugie, 1927, Nr. 38, S. 
2370.) Since that time, 18 more cases have been reported in the German litera- 
ture. Including this report, a total of 20 cases with 8 deaths (40%) have been 
recorded. If we take into consideration only those cases in which the incubation 
time is known to us; we find a mortality of 41.7%, with an average incubation 
period of 9 days. This compares favorably with the mortality rate of previous 
observers: Anders and Morgan, in the Journal of the American Medical Associa- 
tion, 1905, reported a mortality of 48.8% with an incubation time of two weeks; 
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and the cases collected by Sir Davis Bruce showed an incubation period of 13.4 
days, with a mortality rate of 57.7%. (Annoted from Stevens, ‘““The Practice of 
Medicine,” 1926.) 

Two outstanding features in the observations of the authors who employed 
Avertin repeatedly at short intervals were: (1) the absence of untoward effects, 
and (2) the complete lack of an acquired tolerance following such practice. Lae- 
wen gave his first patient, in the course of 13 days, 20 anaesthesias with a total 
amount of 154.0 grams of Avertin; and obtained a cure. 

Though I do not think it is advisable to increase the individual dose of Avertin 
_ beyond a safe limit, which has to be determined according to the patient’s weight | 
and general condition; in future I should not hesitate to repeat the anaesthesia 
more frequently, if such action were indicated. 

The employment of Avertin in the symptomatic treatment of tetanus cannot 
be recommended too strongly. I can only agree with a number of observers 
who predict that the rectal Avertin treatment of tetanus may outlive the rectal 
Avertin anaesthesia. 


AN AID IN THE TREATMENT OF GENERAL PERITONITIS 


Ricarpo Aguiar, M.D., F.A.C.S., F.A.C.P. 
United Fruit Company Hospital 


Quirigua, Guatemala 


In dealing with cases of general peritonitis, one must take an interest in every 
aid to treatment which may tend to improve the prognosis in these serious cases. 
I wish to call to the attention of our surgical readers a treatment used with grati- 
fying results in an apparently desperate case of general peritonitis. It is of 
special interest, on account of the simplicity of its application and the logical 
basis for its use when cases of this nature are at a certain stage of development. 

It is well known how general peritonitis caused by a ruptured gangrenous ap- 
pendix, when no life-saving adhesions have been formed, acts after 24 hours. 
The intestines are often glued together, regardless of drainage of the abdominal 
cavity; and we frequently find that, in late cases, separating the adherent intes- 
tines results in perforations of the walls, no matter how gently the surgeon does 
his work. Secondary laparatomy is a major surgical interference in such cases; 
and the prognosis is rendered less hopeful, when one finds a patch of many inches 
of adherent intestines which are frequently multiple. 

In a recent article appearing in a German medical journal, the author described 
and advocated the use of a method which he had found useful in such cases. 
Unfortunately, the journal was mislaid and reference is impossible. 

The general principle involved is a method of flooding the abdominal cavity 
with saline solution, and gentle kneading and massage of the abdomen while dis- 
tended with fluid. 
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The following case report demonstrates the usefulness of this treatment in 
certain instances: 


CasrE REPORT 


F. C. de A., 27 years old, Guatemalan, married. A physician in a town 60 miles dis- 
tant from this Hospital telephoned, on the evening of February 23rd, that he had a case 
of ruptured appendix, with general peritonitis; and wished to send it to us on the first 
available train. He advised that, in his estimation, it was a hopeless case. Patient 
was admitted to the Hospital on February 24th, 1931, at 10:30 a.m., with the following 
history: She had had a sharp pain in the abdomen 3 days previous to admission, which 
became worse and finally settled in the lower right quadrant. The abdomen became 
very much distended. The patient had been constipated; and was complaining of 
severe headache, anorexia, and profuse vomiting. She had an infant, 7 months old, 
who was breast fed. 

Physical Examination.—Well developed female; fat and very much overweight, but in 
very poor general condition; sunken eyes; cold perspiration; pulse rate was 132, with 
poor volume; temperature, 102°F.; tongue, heavily coated. The abdomen was very 
rigid and distended; and the patient was vomiting. Tenderness was general over the 
abdomen; but more marked over MacBurney’s region. 

Laboratory Findings—Urine: acid reaction; 8S. G. 1.025; albumin, positive; casts 
—fine granular, hyaline, and cylindroids; pus ++; uric acid, ++; indican ++. 
Blood was negative for malaria; white blood cells, 32,750. 

Final Diagnosis.—Ruptured appendix, with general peritonitis. 

Surgical Procedure.—Operation was performed at 11:45 a.m., under spinal anesthesia 
with 13 ¢.c. of the following solution: stovaine, 0.050; glucose, 0.050 per 2 c.c. solution. 
Patient was given the routine dose of 12 minims of adrenalin solution (1:1000) hypodermi- 
cally, immediately after the spinal puncture; and hypodermoclysis of 800 c.c. normal 
saline solution with glucose. Laparatomy was performed with midline incision, extend- 
ing from 2 inches above umbilicus to an inch above symphysis pubis. The abdominal 
cavity contained a large amount of pus, which was generally disseminated. The intes- 
tines were much inflamed, and some were already glued together by purulent exudates. 
The appendix had ruptured in the middle third, and was gangrenous; and the tip was 
separated from the remainder of the appendix, and adhered retrocaecally. The appendix 
was removed; and a quantity of 2% mercurochrome solution was applied to all parts of the 
intestine which could be reached easily. Normal saline solution was used to irrigate 
the abdominal cavity. Three soft rubber tubes were introduced for drainage—one in 
the upper part and one in the lower part of the abdominal incision, and one in a stab 
wound in the right lower quadrant. 

The patient was placed in Fowler’s position, and given nothing by mouth except 
cracked ice. Morphine, adrenalin and strychnine were administered as the symptoms 
indicated. 

Post-operative Procedure-—On the day after the operation, the patient’s abdomen was 
still distended and tympanitic; but the vomiting had ceased and she felt more comfort- 
able. The pulse rate was between 112 and 128. The temperature did not go above 
100°F. The patient voided normally, but complained of gas pains in the abdomen; 
and a rectal catheter was introduced. Abdominal drainage was copious and free. 

On the second day, her condition was about the same; small amounts of water and 
sodium bicarbonate were given by mouth; and another hypodermoclysis was adminis- 
tered. The patient still suffered from gas pains; the abdomen was very distended; and 
there was some dyspnea. An enema was given, without any beneficial results. During 
the second evening, the patient began to vomit quantities of coffee colored fluid; which 
continued all night, accompanied by hiccough. 

The third day she was worse; the pulse was poor; the vomit had a faecal odor; and 
no gas or faecal matter could be passed by rectum. A warm normal saline solution of 
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2,000 ¢.c. was introduced into the abdominal cavity, through the upper drainage tube; 
and the lower tubes were closed. When the abdomen was full and distended, it was 
gently massaged. After a few minutes, the tubes were opened and the saline solution 
allowed to escape. This treatment was given three times during the day. That night 
the patient passed some gas by rectum, anda small stool. She still vomited occasionally ; 
and the vomitus contained faecal matter. 

The fourth day, two more treatments with saline solution and massage were given; 
and pituitrin was administered hypodermically. The patient remained in very poor 
condition. Cardiac tonics were given, and another hypodermoclysis administered. 
In the evening a very large stool was passed, and she felt much better. 

On the fifth day, the temperature dropped to normal; pulse, 96; respiration, 24. Subse- 
quent treatment consisted of daily dressing of the abdomen. Improvement continued, 
and she had two or three stools daily. Vomiting became less, and gradually disappeared. 
The drainage tubes were gradually withdrawn, and were entirely removed on the eighth 
day. Liquid diet was permitted on the tenth day; and the patient left the Hospital on 
the nineteenth day, in excellent condition. 


THE PROGNOSIS FOR LIFE AFTER SPLENECTOMY—CASE 
REPORT 


WALTHER JANTZEN, M.D. 


Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


Febrile tropical splenomegaly is a rather common disease among the patients 
who enter our hospital. The most pronounced symptoms are: (1) an extremely 
enlarged, firm spleen often reaching to the umbilicus, or even down to the pelvic 
brim; (2) a slight swelling of the lymphatic glands in various regions of the 
body; (8) irregular temperature; and (4) a certain degree of anemia with a 
decrease of the number of erythrocytes. Autopsy generally reveals a lobular 
cirrhosis of the liver. 

As no cure is known at present, the prognosis is very unfavorable; and patients 
die finally of anemia and emaciation, or some intercurrent infection. Arsenic, 
iron and small doses of quinine improve the condition for a while; but the patients 
suffering from splenomegaly generally come back to the hospital at intervals of 
from 4 to 5 months—each time in a worse condition—and at last die of a general 
cachexia. Several authors have proposed a removal of the spleen to cure this 
disease; but these patients are seldom in condition for such a serious operation, 
as there are frequently extensive adhesions of the spleen to either the thoracic 
wall, the diaphragm, the intestines, or to all of these structures. Apparently for 
this reason, few splenectomies are performed for tropical splenomegaly; or, at 
least, few results of such operations are reported. 

For three years, until the date of his death, we have had the opportunity to 
observe the course of an operated case. 
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CASE REPORT 


First Hosprrat ADMISSION 


A. B., Honduranian, male, 28 years of age, was admitted February 5, 1928. 

History of present illness—The patient stated that he had been suffering from an 
enlarged spleen for three years. Lately he had felt an increasing weakness and was 
troubled more by the size of the spleen. He had had leg ulcers for 6 months. 

Physical examination.—Fairly well nourished but anemic. All glands were somewhat 
enlarged and indurated. There were a few carious teeth. There was a large, roughly 
circular ulcer, with a clean base and well defined edges, situated on the lower third of the 
extensor surface of the left leg. The heart and lungs were apparently normal. The 
spleen was enlarged and occupied practically the entire abdomen. Its margin was 
palpable two fingers above the symphysis pubic. The temperature was 99.5°F., by 
mouth. 

Laboratory findings.— Urine, very slight traces of albumin and a few pus cells; bilirubin, 
negative; stool, uncinaria and trichocephalus; red blood cells, 1,800,000; white blood 
cells, 11,500; hemoglobin, 70%. Anisocytosis, poikilocytesis and normoblasts were 
present. 

Treatment.—Quinine and Fowler’s solution. 

Developments.—The patient showed irregular temperature ranging up to 101.5°F. 
There was a slight improvement during the course of the treatment. The laboratory 
reports on the 16th day after admission (February 20th) were: hemoglobin, 80%; 
erythrocytes, 1,920,000; leucocytes, 10,000; small and large lymphocytes, 82%; neutro- 
philes, 16%; mononuclears, 2%. The patient was eager to be relieved of his large spleen, 
as its size and weight made it a constant burden to him. On the 27th of February, under 
ether anesthesia, the spleen was removed. It was adherent to the descending colon; 
weighed 9 pounds; and showed pronounced hyperplasia of fibrous tissue. The patient 
continued to run a slight fever for about two weeks after the operation. Several blood 
counts done after operation gave approximately similar results: hemoglobin, 90%; 
erythrocytes, 2,600,000; leucocytes, 16,000; small lymphocytes, 32%; large lymphocytes, 
5%; monoblasts, 2%; neutrophiles, 61%. A few normoblasts, polychromatophilia and 
anisocytosis were present. The last blood count, shortly before his discharge from the 
Hospital, showed an increase of leucocytes to 26,000, without any obvious cause. The 
patient was discharged as cured on March 25, 1928. 


Sreconp Hosprrat ADMISSION 


More than 3 years later (June 28, 1931), the patient reentered the hospital. He 
stated that he had felt healthy from the time of his discharge from the hospital, and that 
he had worked almost all the time on a banana farm. For the preceding 4 days he 
had been sick, with fever. 

Physical examination.—(June 28, 1931). The patient was fairly well nourished. The 
eyes were congested; the lips were cyanotic and dry; and the tongue was heavily coated. 
Singultus was present. Chest: bronchial breathing and crepitant rales were present, 
and indicated lobar pneumonia in the right lower lobe. Temperature was 103°F. 

Laboratory findings.—Stool, uncinaria; urine, slight trace of albumin and a few granu- 
lar casts; blood: erythrocytes, 3,000,000; hemoglobin, 95%; leucocytes, 45,600; lympho- 
cytes, 4%; neutrophiles, 96%; malaria, negative. 

Developments.—Several white blood counts showed an increase of leucocytes up to 
55,000. The temperature was irregular. There was a formation of two abscesses in the 
skin, from which pneumococci were recovered. After recovery from the lobar pneu- 
monia, he developed an acute attack of tertian malaria, which responded promptly to 
quinine. The patient was discharged on August 1, 1931, with apparently normal lungs 
and a normal blood count. 
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Tutrp HosprtaL ADMISSION 


He was admitted again three weeks later, in a very serious condition. The heart was 
dilated; and the pulse was very weak and rapid. The lower lobe of the right lung was 
consolidated, and there were many rales of different sizes over the lower right chest. 
The blood, on admission, showed a leucocytosis of 20,000, with 80% neutrophiles. The 
hemoglobin and red blood count had not changed since the previous admission. The 
patient developed an empyema and died 18 days after readmission. The autopsy re- 
vealed an exudative pericarditis; a large softened area in the lower lobe of the right lung; 
and a lobular cirrhosis of the liver. 

The patient, tho not desperately ill when splenectomy was performed, showed a 
definite improvement for more than 3 years. He died from lobar pneumonia, with em- 
pyema and pneumococcic septicemia; but there was no reason to assume that the splenec- 
tomy had lowered the resistance of the body in its struggle against this infection. 


The intention of this paper is to contribute to the knowledge of the prognosis 
following splenectomy for tropical splenomegaly. With all reservations, it may 
be said that there is no objection to splenectomy for tropical splenomegaly, as 
long as the general condition of the patient is fair, and the technical difficulties 
(such as extensive adhesions to the parietal or visceral peritoneum) are not 
prohibitive. 


THE TREATMENT OF INFECTION OF THE DISTAL PHALANX 
(FELONS)—REPORT OF FIVE CASES 


RaFAaEL Der Boyrisz, M.D. 
Chiriqui Land Company Hospital 
Puerto Armuelles, R. of P. 


Felons are common among working people in this Division, and often cause 
considerable loss of time and work. Thus, they are at times a serious problem 
to the surgeon as well as to the patient. The surgeon is confronted with rela- 
tively virulent infections in individuals who are frequently suffering from intesti- 
nal parasites, chronic malaria, or syphilis, with the resulting diminished resist- 
ance. He is pressed for time by the pecuniary difficulties of the patient, who is 
alarmed by the prospect of losing a few weeks of work and incurring hospital fees 
(if not employed by this Company) for a condition which, to his mind, is insignifi- 
cant. Under these circumstances, the surgeon has to exercise to the utmost his 
powers of persuasion; and he is often forced to adopt a more radical method of 
treatment than would otherwise be indicated. 

The importance of a definite outline of treatment from the beginning is illus- 
trated by the report of the following five cases: 


CasE No. 1 


A Jamaican housewife, age 28 years, was first observed on the 20th of July, 1931, with 
a felon of the tactile area of the right thumb, which had opened spontaneously three days 
previous and was discharging copiously through a sinus close to the tip of the thumb. 
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No incision was made; but the abscess cavity was cauterized with carbolic acid, through 
the sinus, and the patient was sent home with instructions to bathe the thumb in hot 
saline solution for twenty minutes three times a day and to apply dry dressings during 
the intervening time. No stools or blood examinations were made; but the patient was 
markedly emaciated, and was instructed to take four Pink Tonic Tablets a day for a 
period of one month. 

The abscess cavity was irrigated daily with Dakin’s solution; and the sinus was kept 
open by occasional cauterizations with carbolic acid. As the inflammation continued to 
spread over the entire distal phalanx; twenty days later an incision was made on its — 
lateral side from the root of the nail to the articulation, and the abscess cavity was irri- 
gated from both sides. An x-ray picture, taken 14 days later, showed involvement of 
the entire bony phalanx. 


ies al 
Cass 1.—Picture TAKEN 34 Days AFTER TREATMENT HAD BEGUN 


The patient was advised to enter the Hospital and to have the sequestrum removed 
and the thumb properly drained; but she refused admission, and was not seen again at 
the clinic until three months later when she came for other reasons. At this time, the 
thumb had regained its normal shape; and was entirely healed, with the exception of the 
original sinus which was still discharging slightly. A second x-ray picture showed 
extensive bony regeneration and a small focus of infection in the tip of the bony phalanx. 


Case No. 2 


A well nourished Jamaican cook, age 24 years, employed by the Company, was first 
seen at the clinic on September 12th; when she complained of throbbing and tenderness 
of the right thumb. As there was no swelling or evidence of pus, she was advised to 
apply hot fomentations to the thumb and to return two days later. When she appeared 
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again for treatment; the tip of the distal phalanx was swollen, and presented a soft white 
area in its center, through which a cross incision was made. The patient continued to 
work; and, although treated every morning at the clinic, at the end of a week the entire 
phalanx was swollen and the borders of the incision covered by a fungous granulation. 
An x-ray examination showed no involvement of the bone. Under block anaesthesia, a 
horse-shoe incision was made, exposing the anterior surface of the bony phalanx; and 
the entire wound was cauterized with carbolic acid. As there was marked retraction of 
the anterior flap, no drain was necessary. ‘The patient was admitted to the Hospital, 
and treated with hot saline immersions for twenty minutes three times a day; and dry 
dressings were applied during the intervening time, with the hand elevated and splintered. 

On admission, the blood was found negative for malaria and syphilis; haemoglobin was 
80%; and the stool examination revealed ascaris and trichuris, for which she was given 
treatment. She was discharged 12 days from the date of admission and 21 days from 
the time she was first seen, with the wound completely healed. 


Biren? 
Case 1.—Picrurr Taken 4 Monrus arrer Fic. 1 


Case No. 3 


A Costa Rican laborer, 37 years old, was admitted to the Hospital on the 10th of 
November with a felon of the left thumb. His general condition was apparently good ; 
haemoglobin was 85%; blood was negative for malaria and syphilis; ova of ascaris and 
uncinaria were present in the feces. 

Two incisions were made over the borders of the fluctuating area, and were kept open 
by a small gauze drain. A hot water bottle was held constantly against the thumb. 
Two days later, the patient asked to be discharged; and was instructed to bathe the 
thumb in hot bichloride solution three times a day and to apply dry dressings. 

Two days subsequently, the patient returned to the Hospital with a generalized cellu- 
litis of the entire distal phalanx and lymphangitis up to the axilla; and with a tempera- 
ture of 100°F. The original incisions were widened; and the thumb was treated with 
hot immersions, and the lymphangitis with lead lotion compresses and splinting of the 
arm. The patient was purged with calomel and salts, and given aspirin and codeine for 
the pain. After four days of this treatment, the cellulitis localized to the tip of the tac- 
tile area and the temperature became normal. An x-ray picture showed involvement of 
the entire distal bony phalanx. 

Under block anaesthesia, a horse-shoe incision was made anterior to the bone; the an- 
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Fie. 3 
Case 3.—Picrure Taken 8 Days arter First ADMISSION 


Fig. 4. 
Case 3.—Picturnr Taken 13 Days arter Fia. 3 
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terior surface of the bone was scraped; and the entire wound was cauterized with carbolic 
acid. A heavy discharge followed, and the cellulitis spread to the root of the nail, As 
the patient was reluctant to remain in the Hospital any longer; the distal phalanx was 
disarticulated, leaving, from an extensive debridement, as long an anterior flap as was 
possible. The entire wound was again cauterized, and packed with vaseline and gauze; 
and the patient was discharged, with instructions to return to the clinic every second day 
for dressings. 

Two days later he returned, showing marked inflammation of the proximal phalanx 
and lymphangitis up to the axilla. A second x-ray examination was negative for bone or 
joint infection. After the lymphangitis had subsided; under light ether anaesthesia, 
the proximal phalanx was incised on both sides and through-and-through drainage 
established. The patient was given another treatment for intestinal parasites; put on a 
diet rich in proteins and vitamines; and given I. Q. & 8. mixture. 

He made a slow recovery; but was finally discharged, with the proximal phalanx en- 
tirely healed and with normal function, 71 days after his first admission and 56 days after 
the last operation. This case is particularly interesting, inasmuch as it emphasizes the 
necessity of hospitalization, the importance of the general condition, the uselessness of 
carbolic acid in the presence of a virulent infection, and the advantage of ether over 
block anesthesia. 


CasE No. 4 


A Nicaraguan laborer, age 26, appeared at the clinic on the 1st of December, with a 
subcutaneous felon of the tactile area of the left thumb, of 6 days duration. His general 
condition was good; haemoglobin, 80%; blood, negative for malaria and syphilis; stools, 
negative for intestinal parasites. There was no evidence of lymphatic involvement; 
but, as the result of the experience with the other cases, this patient was induced to 
remain in the Hospital. 

Under ethyl] chloride anaesthesia, a cross incision was made over the area of fluctua- 
tion; and the abscess cavity was cauterized with carbolic acid. In spite of the routine 
treatment with hot saline immersions and elevation of the hand, the infection spread 
deeply to the free edge of the nail; and 4 days later the bridge of tissue was divided, 
exposing the deep sinus. He was discharged with a clean and well-granulated wound, 11 
days after the first incision. It is probable that bilateral incisions, with through-and- 
through drainage from the beginning, would have materially shortened the period of 
disability of this patient. 


CasE No. 5 


A Panamanian laborer, age 27, was admitted to the Hospital on January 11, 1932, 
with a severe infection of the entire right index finger, with cellulitis (especially of the 
palmar and lateral surfaces of the finger), and with areas of skin necrosis. His general 
condition was good; haemoglobin, 85%; blood, negative for malaria; ankylostoma, in 
the stools. An x-ray picture was negative for bone or joint infection. 

Under ether anaesthesia, the three phalanges were opened by bilateral incisions which 
divided all but the tissues over the joints; and through-and-through drainage was es- 
tablished. For 17 days, the patient has now been under the routine treatment of immer- 
sions and elevation of the hands; and is showing marked improvement. The tempera- 
ture has been normal since the day after the operation; and there is every indication to 
assure us of normal function of the finger. 


SUMMARY 


The varying results obtained led finally to the following conclusions: 

(1) Hospitalization should be enforced, in every case. 

(2) Early attention should be given to the general condition of the patient, 
and syphilis, chronic malaria, and intestinal parasites should be treated, if 
present. 
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(3) The surgeon should be on his guard against a tendency to radical treat- 
ment; to which he might easily be led by the patient, who often prefers to lose a 
phalanx rather than sacrifice the time and money involved in obtaining a cure. 

(4) Ether anaesthesia is to be given preference—especially in the form of 
“Etherrausch” (a short period of light general anaesthesia, which is produced by 
making the patient breathe quickly through a closed mask soaked with ether). 
For surgical intervention in advanced cellulitis or involvement of the bone, 
regular ether anaesthesia is called for. 

(5) In local treatment, the writer derived the best results from wide bilateral 
incisions with through-and-through rubber drainage; followed. by hot saline 
immersions for twenty minutes three times a day, and dry dressings during the 
intervening time with the arm immobilized in extreme elevation. 


SYPHILIS OF THE INTESTINE* | 


JAIME DE LA Guarpi4, M.D. 


United Fruit Company Hospital 
Preston, Cuba 


In discussing syphilis of the stomach, Hartwell has stated that a clear-cut 
distinction must be made between lesions of this organ caused by the spirocheta 
pallida and lesions which arise from other causes in a person suffering from 
syphilis. The first is a true syphilitic lesion of the stomach, the latter is not 
and must not be confused with the first. 

In the present discussion the term syphilis of the stomach is used to indicate a 
lesion which shows pathological changes similar to those in other tissues caused 
by the luetic virus. This definition, in our opinion, applies not only to syphilis 
of the stomach but to syphilis of the intestine as well and represents the scientific 
conception of syphilitic lesions of the gastro-intestinal tract. 

Syphilis of the intestine was first described by Monteggia of Milan in 1794 
and later by Cullerier in 1854. Warstat in 1918 and Gaucher in 1916 have 
written extensive articles on congenital intestinal syphilis, while Ceraulo, Cam- 
pana, and Schmidt have also written on syphilitic lesions of the intestines, both 
on congenital and acquired forms. The different phases of the disease have 
been thoroughly discussed and illustrated with case reports in these articles, 
from the slight enteritic manifestation to the less frequent obstructive lesions 
associated with encircling ulcers and the tendency to stricture formation. 

Oberndorfer states that the gastro-intestinal tract is infrequently the seat of 
syphilitic lesions, usually gummatous neoplasms. 

Brown and Gaither believe that congenital forms of intestinal syphilis ob- 


es ie article appeared originally in Surgery, Gynecology and Obstetrics, August, 1931, Vol. LIII, 
224, 
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viously occur in early childhood, while syphilitic intestinal lesions of acquired 
syphilis are tertiary and late manifestations of the disease. 

MacCallum says “tertiary lesions of the small intestine are usually localized 
in the jejunum, or the upper ileum, where they appear as flat elevations of the 
character of a syphilitic granulation tissue involving submucosa and mucosa. 
Multiple ulcers are found which extend in the form of rings around the gut, and 
' which in healing may produce strictures.’ He cites a remarkable example in 
the Pathological Museum of Columbia University, but says “the condition must 
be very rare.” 

Fraenkel, according to Wile, states that he hasfound only 3 cases of intestinal 
syphilis in 19,000 postmortem examinations. He says that in his 5 years’ 
experience with luetic patients he has seen no such cases, and adds that the 
jejunum is the more frequent seat of the lesion than any other portion of the 
intestinal tract. 

Sparman remarks that syphilis of the gastro-intestinal tract has no character- 
istic features, unless probably nocturnal exacerbations, and calls our attention 
to the comparative frequency in which cases of supposed malignant disease of 
the digestive tract have improved under anti-luetic treatment. 


PATHOLOGY 


There are no gross characteristics, although Gutmann in reporting a case of 
multiple ulcers of small intestines of syphilitic origin, describes them as circular, 
entirely enclosing the lumen of the bowel, with flat basis, sharp edges, and 
somewhat undermined. Rieder, as quoted by Gutmann gives the following 
characteristics: 

1. The lesions may be situated in any part of the small intestine, but are 
especially frequent in the jejunum. 

2. The lesions may be multiple or in separate groups. 

3. The lesions have a tendency to encircle the lumen of the bowel. 

4. The lesions may cause stenosis. 

5. The lesions show uniform consistency. 

6. The lesions have nothing to do with the primary ulceration but are a new 
tissue formation which attacks all the intestinal layers, localizing at any early 
stage around the blood vessels. 

Microscopically the principal characteristics are “round cell infiltration with 
epithelioid cells and occasional giant cells.. The blood vessels show endarteritis 
and endophlebitis obliterans sometimes being completely occluded, and there is a 
perivascular infiltration. Miliary gummata are often seen.”’ 

The diagnosis of syphilis of the small intestine is obviously very difficult, as 
the symptoms are not characteristic but vary with the type and location of the 
lesion. Also, as already stated, intestinal symptoms in a person suffering from 
syphilis do not invariably mean that he has a luetic lesion of the small intestine. 


Perhaps the most important point to bear in mind in considering a diagnosis of © — 
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intestinal syphilis is that obstructive symptoms in patients past middle life do 
not necessarily mean cancer, in spite of a repeated negative Wassermann. 
From the surgical standpoint I am going to quote from Riggs who has sum- 
marized the subject very satisfactofily. 

“Tn considering the field of surgery in syphilis of the intestinal tract one appre- 
ciates Wilmoth’s classification according to symptoms, the order of which I am 
taking the liberty to reverse, believing that by so doing the order of clinical fre- 
quency is best represented. 

1. Those with nausea, vomiting, and diarrhoea. 

2. Those with definite digestive disturbances, associated with pain and 
distress. 

3. Those indicating ulcer or stenosis. 


Fia. 1 Fren2 


Fig. 1. Section or Mucu THICKENED JEJUNUM SHOWING SUPERFICIAL AND DrEP ULCERATIONS AND 
IN THE Rigut HAauF One LarGE AND ONE SMALL GUMMA 


Fig. 2. From ANOTHER SECTION SHOWING Part or SAME LESION UNDER HiegH PowER. BENEATH 
THE Mucosa ARE NUMEROUS GIANT CELLS AND StT1LL LoweER Down THE UPPER 
Part oF THE LARGE GUMMA 


4. Those simulating carcinoma, with palpable tumor. 

It is evident that surgery is rarely if ever necessary or justifiable in the first 
group, but that with each succeeding group its opportunities for good increase, 
especially if co-ordinated with correct diagnosis and proper treatment. 


CasE REPORT 


J. A. H., Cuban, 38 years of age, barber by occupation, was first admitted to this 
hospital on June 14, 1927, with a history of gastro-intestinal disturbances characterized 
by flatulence, anorexia, and constipation. These symptoms had been present for the 
past 2 months, becoming gradually worse until 2 days previous to admission, when he 
was seized by an excruciating pain over the epigastric region, radiating to back and right 
shoulder, and associated with nausea and vomiting. Jaundice pruritus and clay stools 
followed the attack. The family history was irrelevant. 

Physical examination showed a fairly well developed adult male, poorly nourished, 
with conjunctiva and skin deeply jaundiced, marked tenderness and rigidity on pressure 
over the right upper quadrant where a mass could be palpated. The other organs were 
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negative. The leucocyte count was 25,000; polymorphonuclears, 75 per cent. Urine 
was positive for bile and showed a slight trace of albumin. 

The patient who was on the medical service showed gradual improvement under 
treatment. I saw him for the first time on July 25, 1927, a month and 11 days after 
admission, when, based on the history, the provisional diagnosis of cholelithiasis was 
made and operation advised. 

Operation. Spinal anaesthesia was used and the abdomen was opened through a 
Judd oblique incision. The stomach and duodenum were found to be negative. The 
gall bladder was slightly distended, somewhat thicker than normal, could be emptied 
easily on pressure, and showed no stones. The cystic and common duct were negative. 
The head of the pancreas was definitely enlarged, markedly indurated, and was encroach- 
ing upon ducts and duodenum. The diagnosis, in our opinion, lay between a chronic 
pancreatitis and a malignant condition, and a section of the tumor was excised for 
pathological examination. The abdomen was closed without drainage and the patient 
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was kept in the hospital until August 12, when he was discharged free of jaundice and 
feeling much improved. The diagnosis of Dr. Mallory then was chronic pancreatitis. 

The patient was readmitted to the hospital June 13, 1928, almost a year after his 
first admission, with the following history: 

From January of this year he began to suffer from gastro-intestinal disturbances, 
more or less similar to those experienced a year ago, but with the outstanding symptom 
of marked feeling of fullness in the stomach, even after a small intake of food. He also 
noticed a dull, more or less constant, pain in the epigastrium with colic-like exacerbations 
which were only relieved by vomiting, self-induced in many occasions. During the 5 
days previous to admission he had become so weak that he had to be brought to the 
hospital by his attending physician. The vomitus had never shown any blood, but 
was always bile stained. 

Physical examination at this time showed a poorly nourished, anaemic, markedly de- 
hydrated adult male. No signs of jaundice were present. Heart sounds were distinct 
but rapid. Lungs were negative. The pulse rate was 120; respiration, 22; temperature, 
98 degrees F. 

The incision of previous operation was soundly healed. No signs of hernia were 
present. The abdomen was slightly distended. Pain and tenderness could be elicited 
by pressure over epigastric region. The stomach area was tympanitic. 


258 UNITED FRUIT COMPANY 


In view of the critical condition of the patient, no further diagnostic procedure was 
tried, and with the history obtained a provisional diagnosis of upper intestinal obstruc- 
tion with dilatation of the stomach was made, and the patient treated as follows: The 
stomach was thoroughly washed out with solution of sodium bicarbonate. It showed 
marked bile retention and very few particles of food. 

One thousand cubic centimeters of 5 per cent saline glucose solution was given intra- 
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drip was instituted with 10 per cent glucose saline solution. Nothing was given by 
mouth. On August 16 and 17, the same treatment was given, the patient showing 
marked improvement. 

On August 18, X-ray pictures were taken and the following was the radiologist’s 
report: 

“Stomach markedly dilated, showing practically complete retention, 6 and 12 hours 
after barium meal. Obstruction apparently present at duodenojejunal angle.”’ 

The stomach was immediately washed out and the treatment of previous days re- 
peated. On August 20, an exploratory laparotomy was decided upon. 
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Operation. Local and spinal anaesthesia was supplemented with ether. A large 
midline incision was made from the xiphoid cartilage to a point about 1 inch to the right 
and below the umbilicus. Exploration revealed an indurated, irregularly outlined ulcer 
about 3 inches in length, involving almost the whole circumference of the small intestine 
and affecting the terminal end of the duodenum and the first part of the jejunum. It 
was densely adhered to the posterior wall of the transverse colon with many adhesions 
surrounding the whole inflammatory area. The diseased portion of the intestine was 
excised after a laborious dissection, and an end-to-end anastomosis was performed. 
While exploring the posterior wall of the stomach, we palpated a soft, pulsating tumor 
about the size of a small lemon, with an apparent thrill which we first thought to be 
an aneurism of the abdominal aorta, but on further exploration we found it to be a cyst 
of the pancreas, which was incised, the extra pancreatic portion of it being clipped away 
with scissors. A Penrose drain was put in and brought to the surface through the gas- 
trohepatic omentum. The gall bladder showed many adhesions and contained several 
calculi. A cholecystectomy then, in our judgment, was a too radical procedure that 
would increase the shock produced by the already lengthy operation, so we limited our- 
selves to draining the gall bladder after we had removed 13 small stones. The stones 
were soft, of the cholesterol type, and apparently of recent formation. They were not 
present a year before. The appendix was also removed. 

The patient made an uneventful recovery and left the hospital in good condition. 
The Meinicke reaction for syphilis, after provocative treatment, became slightly positive. 
He received strong antisyphilitic treatment during his convalescence, and was advised 
to return for another course of potassium iodide and bismuth. 

The histopathological diagnosis of Dr. F. B. Mallory of Boston to whom the specimen 
was sent was syphilis of the intestine (see photomicrographs). 


SUMMARY 


A case is reported of syphilitic ulcer of the small intestine. The diagnosis was 
confirmed histopathologically by Dr. F. B. Mallory. There was in addition a 
cyst of the pancreas and cholelithiasis. Surgical treatment resulted in complete 
recovery. 

Syphilis of the small intestine is a rare condition. Fraenkel found 3 cases in 
19,000 autopsies. Chiari found 8 cases of gastro-intestinal syphilis in 243 
syphilitic corpses. Mallory has seen 2 cases in his life time. MacCallum cites a 
remarkable example in the Pathological Museum of Columbia University, but 
says “‘the condition must be very rare.” 
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EXOPHTHALMIC GOITRE—A CASE REPORT 


L. M. Drennan, M.D. 
United Fruit Company Hospital 
Santa Marta, Colombia 


The following case of thyrotoxicosis is reported because of its unusual sever- 
ity, and the satisfactory results which followed operation and prolonged 
hospitalization. 

A male Colombian, aged 44 years, married, employed as Foreman, was ad- 
mitted to the Hospital on April 4th, 1929. 

History.—The patient had noticed an unaccountable weakness and nervous- 
ness, with some cardiac palpitation, about 6 months prior to admission to the 
Hospital. He stated that, during the strike in the early days of November, 
1928, he had felt ill and had retired to his bed; and was asleep when the strikers 
arrived to set fire to his house. He was awakened by his wife, with the flames 


MEDICAL DEPARTMENT 261 


of the burning house over his head; and had time to barely escape with her and 
their only child. They went to the town of Cienaga, which is about 20 miles 
distant from his home; and he remained there, taking treatment, until the follow- 
ing April. He obtained little or no relief as the result of the treatment which he 


Fig. 1 


received during that period. While in Cienaga, his child became ill and died; 
which caused him intense grief. To this critical emotional crisis, in addition to 
the fright from the narrowly averted catastrophe in the banana zone at the time 
of the strike, he attributes the onset of sudden, fulminating symptoms, which up 
to that time had been of a more insidious nature. 


262 UNITED FRUIT COMPANY 


MEDICAL DEPARTMENT 263 


Physical Examination.—The patient appeared somewhat emaciated and ex- 
‘ hausted, and extremely nervous; and said that he had lost considerably in weight. 
He was very sick, and unable to walk; moved in bed with an effort; and com- 
plained of cardiac palpitation, anorexia, insomnia, and constipation. The eye- 
balls protruded and had a staring, anxious expression; and there was some 
conjunctival irritation, attributed to exophthalmus. Von Graefe’s sign was well 
developed and persistent; and Moebius’s sign was +++. Tremor of extremi- 
ties was marked, with exaggeration of the deep reflexes. The pulse was rapid 
(120 pulsations to the minute), with associated systolic murmurs over the pre- 
cordial area. The thyroid gland showed an irregular enlargement, with a pre- 
dominance of the right lobe. Presence of slight bruit was elicited; but no thrill 
detected. Blood pressure was 190/100. The teeth were in poor condition. 

Laboratory Report.—Albumin, casts, pus, and a slight amount of blood were 
present in the urine. His blood examination was negative for malaria; haemo- 
globin, 75%; Wassermann and Kahn reaction, negative. Basal metabolism 
was not taken. 

Diagnosis and Treatment.—A diagnosis of toxic goitre was made; and the 
patient was given Lugol’s solution and sedatives, and put to bed on rest treat- 
ment. As his general condition improved, he was permitted to take an occasional 
sea-bath. After four months of hospitalization and treatment, his condition re- 
mained at a standstill with a pulse rate varying between 80 and 104; and an oper- 
ation was then decided upon. All urinary symptoms had subsided early in the 
course of his treatment. At operation, under ether anaesthesia, both lobes of 
the thyroid gland were found enlarged and quite hard. The entire left lobe and 
one-half of the right were removed, and the usual drainage inserted at the time 
of closure. One c.c. of adrenalin solution was administered hypodermically, 
during the operation, on account of a failing circulation. The administration 
of Lugol’s solution was resumed after the operation; and recovery was uneventful. 
He was discharged on September 7th, 25 days after the operation, in good con- 
dition; but was advised to rest at home. His pulse rate at that time ranged be- 
tween 80 and 90; and he had also gained in weight. 

Comments.—The patient has been examined at irregular intervals since he was 
discharged from the Hospital; and, on each examination, appeared improved. 
He has never had to return to the Hospital for further treatment. His last visit 
for observation was in October, 1931—about 18 months after the operation. 
The pulse rate at that time was 82; his weight was 138-1/2 pounds—a gain of 
approximately 25 pounds; and his blood pressure was somewhat high—160/95. 
He stated that he was working daily, and felt perfectly well. He continues to 
take Lugol’s solution in small doses, with intervals of rest. The pathological 
report on the thyroid gland tissue removed during the operation was as follows: 


“Microscopic examination: Thyroid. The glands are often irregular in shape and 
vary considerably in size. The smaller glands as a rule contain no colloid. Ina 
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few places papillary projections are present. There is a marked infiltration of 
lymphocytes in the interglandular connective tissue which is increased in amount. 
“Microscopic diagnosis: Follicular hyperplasia, (moderate degree), chronic 


inflammation.” 
(Signed) F. B. Mallory. 


Illustrations —Fig. 1 shows the patient’s condition about 12 days after the 
operation—the persistently staring expression is quite noticeable. Fig. 2 
shows the same patient about 18 months after operation for partial thyroidec- 
tomy—the recession of exophthalmus, calm expression, and gain in weight, is 
quite apparent. It is regretted that no photograph was taken at the time of 
admission. 


POLYCYSTIC KIDNEYS—WITH CASE REPORT 


B. M. Puetprs, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


Polycystic kidneys are usually bilateral. They are formed of a mass of cysts 
which contain colloid-like material, which may be one of various colors. The 
fluid may vary from the color of urine to dark brown, probably depending on the 
amount of hemorrhage. j 

On section, it may be impossible to distinguish, grossly, any renal tissue; and 
difficulty may be experienced in finding renal tissue microscopically, tho such 
kidneys seem to have sufficient normal tissue to sustain life for many years. 

Cystic disease in other organs of the body, especially the liver, is often found. 

The pathogenesis is not known, but the most feasible theory is that of congeni- 
tal defects; in some cases being due to abnormal growth of wolffian bodies, 
whereas in others the disease seems to be of the nature of cystadenoma. 

The clinical features may be very variable. Renal colic, hematuria, gastric 
disturbances and pressure symptoms send the patient to the physician; and a 
nodular tumor, generally bilateral, is discovered. The urine may be normal; 
but may increase in quantity, and contain albumin at intervals. Suppuration 
may occur. Cardiac hypertrophy and hypertension is the rule. 

The treatment is palliative; tho nephrectomy has been performed, generally 
due to mistaken diagnosis. Nephrotomy and drainage has been performed, but — 
operative interference is contraindicated except for the relief of sepsis, stones, 
and infection. Death is generally due to uremia. 


CasE REPORT 


G. Y. J., male, mestizo, age 35 years, married, was admitted to the hospital May 9, 
1930. 

History of Present Illness—One year ago he began to notice a dull pain in the left 
upper abdomen. This later developed into a constant feeling of heaviness, About 
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nine months ago, he visited a physician who noticed a tumor. The patient has lost about 
40 pounds weight during the past year. His appetite is poor. He used to vomit after 
eating; but now the vomiting is more bilious in character, and tends to occur in the 
morning without relation to the taking of food. The bowels are regular, and he has no 
complaint of urinary symptoms. 

Physical Examination Moderately well nourished male but looked as though he had 
lost weight. There was a lemon tinted jaundice of the skin and sclerae. The tongue 
was heavily ccated, and there were a few carious teeth. The heart and lungs were 
negative. A tumor in the left upper abdomen was noted visually and, on palpation, this 
proved to be large, nodular, and immovable but not very tender. Slightly to the right 
was a smaller tumor of similar character; but connection to the tumor on the left could 
not be verified. The position and size of the spleen could not be determined by palpa- 
tion nor percussion. There was an old scar of a previous right inguinal hernia operation. 
The blood pressure was: systolic, 130; diastolic, 104. The urine had a specific gravity of 
1.005; was acid in reaction; and contained a slight trace of albumin, some pus, blood 
cells and epithelium. The blood and stool examinations, and the Meinicke flocculation 
test, were negative. The red blood cells numbered 3,000,000; white cells, 12,800; 
lymphocytes, 21%; polymorphonuclears, 49%; and the hemoglobin was 80% by the 
Tallquist scale. Cystoscopy was impossible on account of a stricture of the urethra. 

Course of the Disease—On the patient’s insistence, and with the hope that the tumor 
saat be unilateral, an exploratory operation under spinal novocain was done on May 
11th. 

The peritoneum was smooth; and the liver and gall-bladder were normal in size, and 
smooth. Two massive fixed tumors sprang, retroperitoneally, respectively from right 
and left kidney regions, the right being somewhat smaller and inclining to the left side. 
Both tumors were studded with large nodules, cystic in character and almost black in 
color. 

Convalescence progressed favorably until May 18th, when uremic symptoms inter- 
vened and the patient died May 20th. 

Necropsy* (after embalming with formalin).—Heart and lungs were normal. Two 
nodular, retroperitoneal polycystic tumors replaced the kidneys. The right tumor was 20.5 
x 10.5 x 7.5 centimeters and weighed 1,750 grams. The left tumor was 22.5 x 11.5 x 8.5 
centimeters and weighed 2,300 grams. The suprarenals were not found. Other ab- 
dominal organs were normal. 

Microscopic Examination.j—Kidneys: a few of the glomerular tufts were hyaline 
and a few others sclerosed. The rest were practically negative. Most of the tubules 
were more or less dilated, and some formed cysts of various sizes. Many contained 
hyaline casts; and-some of the cysts were filled with the same material. A few tubules 
- contained polymorphonuclear leucocytes and fibroid masses. The stroma was consider- 
ably increased in amount and, in places, was infiltrated with lymphocytes. The liver 
was negative. 

Microscopic Diagnosis.—(1) Congenital cystic kidneys; (2) slight acute tubular 
nephritis; (3) chronic nephritis. 


Comments.—The case reported conforms to the classical description, with the 
exception of the lack of cardiac involvement, hypertension and scanty urinary 
findings. Operation on the rarer unilaterial cases carries a mortality rate of 30% 
or more. 
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STRANGULATED DERMOID CYST COMPLICATING 
PREGNANCY 


L. M. Drennan, M.D. 
United Fruit Company Hospital 
Santa Marta, Colombia 


A female, married Colombian, aged 17 years, was admitted to the Hospital 
with a history of severe attacks of colicky pains, associated with vomiting, which 
had persisted for the preceding eight days. She stated that she was about 
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six months pregnant and a primipara; and that she had received medical atten- 
tion previously, with temporary relief only. 

Shortly before admission, she had suffered a recurrence of the pain and vomit- 
ing. When she entered the Hospital, she was crying with intense pain; and it 
was necessary to administer a full dose of morphine in order to relieve her. 
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The physical examination at this time revealed a large, pregnant uterus, 
reaching to a level above the umbilicus; and a palpable, very tender, tumor mass 
on the left side of the abdomen about midway between the iliac crest and the 
costal margin. Owing to her advanced pregnancy, it was impossible to ascertain 
definitely the nature and attachments of the mass by bimanual examination. 
She had no fever, and the pulse rate was but slightly increased. Clinical labora- 
tory reports showed the urine to be negative, the blood negative for malaria, 
and a slight increase in leucocytes. 

An exploratory laparotomy was performed the following day, under spinal 
anaesthesia. Upon opening the abdomen through a left rectus incision, there 
was disclosed a large, somewhat movable, deeply cyanotic tumor the size of a 
large grapefruit. It consisted of the left ovary and tube; and both organs 
were engorged and oedematous as a result of torsion of the pedicle. The tube, 
especially, was enormously enlarged; and was greatly out of proportion to that 
of the opposite side. The entire mass was excised without much difficulty and 
with no loss of blood; and the abdomen was closed without drainage. Recovery 
was uneventful, in fifteen days. Gross section of the tumor revealed an abun- 
dant admixture of hair and sebaceous material. The tube showed fairly large 
haemorrhagic areas throughout; with other early necrotic changes in both organs. 

Comments.—This case is of special interest; as it presents an unusually severe 
complication during an otherwise normally advanced pregnancy, and as no 
interruption of the pregnancy occurred despite the acuteness and severity of the 
symptoms and the operative interference. Gangrene and peritonitis would un- 
questionably have developed in a very short time, with fatal results in all prob- 
ability, had she not submitted to the operation.. The accompanying illustration 
shows the tumor, which was considerably larger in its original state and weighed 
about five pounds. 


A LITHOPEDION 


L. M. Drennan, M.D. 
United Fruit Company Hospital 


Santa Marta, Colombia 


A female Colombian, 16 years of age and married, was admitted to the Hospi- 
tal on January 29th, 1932. She gave a history of having had severe and acute 
pain in the left lower abdomen about eight months previously; and stated that 
the pain had continued to recur, in a lesser degree, at irregular intervals. Men- 
strual periods had been normal recently; but there had been irregularity and ex- 
cessive flowing about nine or ten months earlier. At the time of admission, she 
complained of leucorrhea. 

Vaginal inspection showed a moderately inflamed cervix; and, on bimanual 
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examination, the uterus was found retroverted. The vaginal vaults were tender, 
especially in the region of the pouch of Douglas. Microscopic examinations of 
smears from the cervix were reported positive for pus, but negative for gonococci 
and trichomonas vaginalis. The urine contained pus, and a heavy trace of al- 
bumin; and the blood was positive for tertian malaria. The pulse and tempera- 
ture were normal. 

An operation was performed on the day following the patient’s admission; and 
the lower mid-line incision was selected. The exploring hand, which was in- 
serted to the bottom of the pelvis to elevate the displaced uterus, encountered a 
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free-floating body of flat, stony consistency. ‘The body was about the size of a 
silver dollar, had a smooth surface, and was approximately $-inch thick. Fur- 
ther inspection revealed the absence of the left ovary and about two-thirds of its 
fallopian tube, and the distal end of the latter was smoothed off. The pelvic 
cavity was otherwise clean and free from adhesions. The left ovary contained 
a moderate-sized follicular cyst; the tube was normal; and the uterus was about 
normal size and in retro-position. 

At first sight, this unusually curious specimen very much resembled a foreign 
body; but further examination revealed that it was the atrophic remnants of the 
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left ovary and tube. It appears that the pedicle had become strangulated from 
some pathological condition which was present when her first symptoms be- 
came manifest, and that the process continued unabated until detachment oc- 
curred. This would evidently explain the cessation of all acute symptoms at that 
time. The accompanying illustration shows the gross appearance of the speci- 
men at the time of removal. 

The pathological report received from Dr. Herbert C. Clark, Director of the 
Gorgas Memorial Laboratory, was as follows: 


“We received a pathological specimen on February 16, 1932 from C. Y., age 16 and 
case number 159 for the year 1932. An abstract of the case history also accompanied 
the specimen. 

“Report on Pathological Specimen U. F. Co. 58: The gross specimen was a half inch 
wide and one inch long and about a quarter of an inch in thickness. It was cut into 
slices about a quarter of an inch thick, but all slices were held on one side by the uncut 
capsule. It was too dry and hard to cut with our microtome knives; but, by the use of 
a safety razor blade, we secured three sections through the middle of the hard mass. 

“Microscopic examination: A dense fibrous capsule surrounded the specimen; and 
most of the space within the capsule was taken up, apparently by an old clot in a de- 
generated state. The rest of the mass is of mixed tissue so degenerated that identifica- 
tion of the structures is impossible. It suggests, however, the degenerated remains of 
an ectopic pregnancy. 

“The history of the case, with the findings just mentioned, certainly suggest ectopic 
pregnancy with tubal abortion, death of the fetus, absorption of the fluids, mummifica- 
tion and impregnation with lime salts of the ectopic products—a lithopedion.”’ 


MYOMA OF THE BROAD LIGAMENT 


L. M. Drennan, M.D. 
United Fruit Company Hospital 


Santa Marta, Colombia 


A Colombian housewife, who was 42 years of age and a multipara, was ad- 
mitted with a history of four days of intense pain in the right lower abdomen ac- 
companied by nausea but no vomiting. She had a slight fever. 

The general physical examination revealed nothing of importance; but, on 
vaginal examination, a large, firm, tender mass was found in the right upper and 
outer quadrant of the pelvis. This mass was very tender on palpation of the 
abdomen. The clinical laboratory report was as follows: urine, negative; 
blood, negative for malaria parasites; haemoglobin, 75%; white cell count, 
within normal limits; polynuclear neutrophiles, 54%. 

Operation was performed the following day, under spinal anaesthesia; and a 
large, hard tumor, the size of a small melon, was found embedded in the right, 
broad ligament. During its growth, this tumor had encroached considerably on 
the pelvic cavity; and had crowded the uterus, tubes, and ovaries against its left 
lower and outer wall. These organisms were otherwise normal in appearance. 
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With some difficulty, the tumor was enucleated from within the confines of the 
broad ligament; and, to prevent oozing caused by extensive dissection, the layers 
of the broad ligament were united by mattress sutures. The patient made an 
uneventful recovery, in two weeks time. 

Comment.—On section, the gross appearance of the tumor was that of a typi- 
cal, hard, solid, myomatous tumor; as is shown in the accompanying illustration. 
The tumor weighed 4 pounds. Primary tumors of the round and broad liga- 
ments are considered quite rare; and this is the first one of its kind encountered 
here. 


MyoMa oF THE BrRoAD LIGAMENT 


A PECULIAR FINDING IN THE CEREBRAL FLUID OF A MAN 
WHO DIED FROM NON-EPIDEMIC MENINGITIS 


WALTHER JANTZEN, M.D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


The microphotograph (Fig. 1) herewith shows a smear taken from the ventric- 
ular fluid of the brain of a man who died from non-epidemic meningitis. The pic- 
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ture shows well the worm-like formation amidst a large amount of pus cells, 
and gives all the details of the original smear. Though I do not believe that the 
pathological finding reported herein caused any clinical symptoms, I will give a 
short history of the case: 

W. D., 27 years of age, male, from the island of Bonacea, entered the hospital 
on December 8th, 1980. He complained of stiffness of the neck and some head- 
ache, which he had had for several weeks, and which had gotten much worse 
during the last few days. 

Onentrance, there wasa slight but distinct stiffness of the neck. The Meinicke 
test was positive; and the blood smear for malaria showed a few E. A. rings. 
The temperature was 102 degrees F. He was treated with quinine injections, 
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potassium iodide and neo-salvarsan. Sudden death occurred three days later, 
with symptoms of paralysis of respiration. | . 

The autopsy of the head, performed three hours after death, showed edema 
of the brain and a slight turbidity of the cerebral fluid. A few white flakes were 
floating in the fluid of the ventricles. From these flakes, smears were taken 
which showed many pus cells, a few diplococci and, in one smear, the formation 
mentioned above. 

As I was unable to identify the specimen, I sent the smear to Prof. Fiilleborn, 
Hamburg, asking for his opinion. He believes it to be a ““‘pseudoparasite.’’ He 
had found, as he wrote me, similar but shorter formations in blood smears several 
times in the course of the years, without having been able to make a positive 
diagnosis. 
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POST-MORTEM SUMMARY 


WALTHER JANTZEN, M.D. 


Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


Eighty adults and 15 children died in the hospital during the year 1931. Com- 
plete or partial postmortem examinations were made on the bodies of 45 of these 
cases. No extraordinary nor striking features were noted in these examinations. 

The average age of the adults who died was 31 years; the oldest being 60 years, 
and the youngest 16 years. 

Malaria, as a cause of death, was not noted among this year’s cases; but traces 
of chronic malaria, such as malaria pigment in bone marrow and spleen and the 
presence of chronic splenitis, were found in a large percentage of cases. Undoubt- 
edly, this chronic infection played a prominent réle in the lowering of body resist- 
ance to other diseases. 

Eight patients died of hemoglobinuric fever during the year. One of these 
cases was autopsied, and the clinical diagnosis was confirmed. 

Tuberculosis of the lungs and adnexa, as a cause of death, was found in three 
instances. One patient died from a tuberculous pleurisy and _ pericarditis. 
Another patient showed a miliary tuberculosis, originating from a tuberculous 
area the size of a walnut, located in the upper lobe of the right lung. A boy, 
aged 7 years, had a tuberculosis of the glands of the hilum, with a complication of 
malaria and severe anemia. One case of Pott’s disease was noted: the process 
had involved the bodies of the 5th, 6th, 7th and 8th thoracic vertebrae, with 
compression and degeneration of the corresponding area of the spinal cord. 

Anemia, of the pernicious type, was the cause of death of a pregnant woman. 

A native man, who was admitted to the hospital in an unconscious condition 
and died shortly afterwards, was grossly and microscopically diagnosed typhoid 
fever—probably in the third week of the disease. Another case, with a vague and 
indefinite history of severe pain in the abdomen followed by unconsciousness and 
death, was found to have a severe gastroenteritis complicated by E. A. malaria. 

Three patients died of septicemia. The origin in one case was from an infected 
uterus, following childbirth outside of the hospital. The second case developed 
in a baby, ten months of age, following a severe attack of impetigo. The third 
case had the striking feature of deep multiple muscle abscesses (myositis puru- 
lenta tropicalis). 

Multiple abscesses in the right cerebral hemisphere were found in one case. It 
was impossible to trace the path of infection in this case, though the condition is 
known to be practically always secondary in character. 

Meningitis was recorded four times as a cause of death. Meningococci were 
found in two cases, and pneumococci in the other two cases. 
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Infections of the respiratory system were frequently seen, bronchopneumonia 
often occurring as a secondary condition. Eight patients, dying from lobar 
pheumonia, weré autopsied. A single lobe only was involved in one case who had 
just recovered from an attack of amebic dysentery. ‘Two, three and four lobes 
were involved in the inflammatory process in, respectively, four, two and one 
cases. Complications noted were as follows, in one case each: glomerulonephritis, 
hydronephrosis, small empyema, a large lung abscess, chronic pneumonia, exuda- 
tive pericarditis with dilatation of the heart and a beginning cirrhosis of the 
liver. The clinical features of this latter case were especially interesting, as the 
man had undergone a splenectomy some years ago; and exact data in this case 
are taken up in a special paper. 

One patient, 32 years of age, showed a gliosarcoma replacing the left basal 
ganglia of the brain. The symptoms caused by this tumor were those usually 
presented in epidemic encephalitis, especially apathy and somnolence. He was 
aroused with difficulty, to answer questions or to take nourishment. 

A rupture of a middle cerebral artery, with hemorrhages and thrombosis, was 
seen in one case. There was extensive hemorrhage into and beneath the pia 
mater, corresponding to the right middle cranial fossa, with compression of the 
temporal lobe. The basic pathology was probably chronic nephritis. 

A man, 40 years of age, died with a hemiplegia. This was caused by an area of 
softening, about 8 cm. in extent, located within the internal capsule of the left 
hemisphere. ‘This was probably secondary to an infection of the large intestine. 

Pathological conditions affecting the circulatory system were noted, and were 
considered the primary cause of death, in 6 cases. One case presented a purulent 
pericarditis, with dilatation of the heart; mycotic endocarditis of the tricuspid 
valve was seen in one case, and the same disease of the bicuspid valve 
in another case; a child died of an acute dilatation of the heart, after having 
been convalescent from tetanus for 2 weeks. A woman, about 60 years of age, 
showed a degeneration of the myocardium complicated by atheroma and chronic 
nephritis. Another case, 38 years of age, with a history of excessive use of to- 
bacco over a long period of time, showed a dilatation of the heart with pro- 
nounced sclerosis of the coronary arteries and aorta. 

Cirrhosis of the liver, of the Laennec type, was seen in a patient who was 37 
years of age. An exceptionally large spleen (1,250 grams) was present, suggest- 
ing that the pathological changes might be due to chronic malaria. 

Ascending suppurative nephritis, complicated by prostatic hypertrophy, was 
the cause of death in one case. In another case, a malignant nephrosclerosis de- 
cided the issue. 

During the year, there were many deaths from external causes such as gunshot 
and machete wounds. As a rule, these cases do not come to autopsy unless 
death has occurred a considerable time after the injury. Of those autopsied, 3 
cases had severe lesions of the abdomen or chest caused by gunshot wounds; in 2 
cases, wounds inflicted by machetes showed fractures of the skull, with infection 
of the brain and meninges; and 1 case died of internal hemorrhage caused by a 
rupture of the spleen, as a result of a crushing in a train accident. 
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BOOK REVIEW 


BRIEF REVIEW OF: “APPROVED LABORATORY TECHNIC.” PRE- 
PARED UNDER THE AUSPICES OF THE AMERICAN SOCIETY OF 
CLINICAL PATHOLOGISTS BY JOHN A. KOLMER, M.D., Dr. P. H., 
D.8c., LL.D., AND FRED BOERNER, V.M.D., ASSISTED BY C. ZENT 
GARBER, A.B., M.D. 


The preface of this work by the senior authors gives, in trenchant language, 
the aims of the writers and their collaborators. The scope, as outlined on the 
title page, includes Clinical Pathology, Bacteriology, Serology, Biochemistry 
and Histology. ‘The sponsorship of The American Society of Clinical Patholo- 
gists places it in the front rank of works on laboratory procedure and diagnostic 
methods. The table of contents indicates a wide range of methods and compre- 
hensive tests in the various diagnostic domains. The forty pages of index are 
most useful. The volume, which was published in 1931 by D. Appleton and 
Company, consists of 663 pages, with eleven colored plates and 300 illustrations 
in the text. 

The reviewer was impressed, first, with the wealth of good illustrations. In 
the operations of a laboratory in the tropics, a large amount of instruction must 
be given to native helpers. It is the experience of the writer that a first-class 
illustration of a group of microorganisms, of urinary sediments, or of helminth 
eggs, etc., with a demonstration of the same specimen under the microscope, will 
tend to fix it in the memory of the technician much better than a simple demon- 
stration by the microscope alone. In this book, the colored plates in general are 
not nearly as exact in color value as could be desired; and Plate IV is unfortunate 
in the depiction of the malaria parasites. Also, malaria pigment, as seen in 
phagocytic cells, has a rich seal brown to black color. It is hoped that subse- 
quent editions will have a better color representation of the various stages of 
schizogony of the malaria parasites, and of the gametocytes as observed in Roman- 
owsky stains of the peripheral blood. If the book creates a sufficiently wide de- 
mand in the tropics and in parts of the temperature zones where the diagnosis of 
malaria is routine, a colored plate of the malaria parasites as seen in well-stained 
thick films would be indicated. Very few laboratory manuals or text books have 
such a plate; and those that the reviewer has seen show numerous parasites. 
For value in teaching, the microscopic appearance in the scanty infections—only 
a few parasites, at the most—should be shown in the field. 

In the six hundred and twenty-two pages of text and illustrations, concise 
directions are given for the obtaining of specimens, the proper performance of 
the various tests and procedures, and for the interpretation of the results. Not 
all of the tests and procedures described in this text will be used by work- 
ers throughout the world. In laboratory practice, as in most of the domains of 
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medicine, there are several roads that lead to Rome; and the experienced worker 
will depend upon the method that he is familiar with, and the method which, in 
his hands, leads to a clear-cut diagnosis. This, however, does not belittle in the 
slightest the methods set forth in this manual; and probably the beginner 
would more quickly and surely master the art of laboratory diagnosis by its use. 

Chapter III should be read with sympathy and understanding of our clinical 
brethren. Critical judgment on the part of the practitioner in sending requests — 
for pertinent and worthwhile laboratory examinations is a rare virtue. ‘This 
acumen is generally in direct proportion to his ability as a clinician and to the 
care with which a patient has been studied from the standpoint of anamnesis 
and physical examination before an extensive and expensive amount of labora- 
tory examinations is ordered. ‘Too frequently the clinical laboratory is over- 
burdened with useless or vanity-salving requests. The force of.the clinical 
laboratory, under such conditions, are like squirrels in the wheel-cage—they do a 
lot of work without results which are of positive or negative value. Yet, on the 
other hand, in dealing with ignorant and illiterate patients, certain selected tests 
are justified as a matter of routine, and a greater number of diagnoses of clinical 
conditions will be arrived at than if large amounts of time be expended in taking 
long but unreliable histories. 

Chapter XX X VI shows the discriminating judgment of the authors and Edito- 
rial Staff to include the most recent methods of value in laboratory diagnosis. 
This short chapter gives, in a little over two pages, the technic and interpretation 
of the ‘‘Aschheim-Zondek”’ and ‘‘Friedman”’ tests for early pregnancy. 

Books for use in the tropics should have a strong binding with leather or fabri- 
koid. Despite care, the cockroaches are ubiquitous and are very partial to the 
sizing in the ordinary clothbound book. If the books are:not treated with shellac 
or are left out of a case, these insects will deface the binding in no time. The 
extra cost of a leather-bound volume would probably not be considered, in com- 
parison with the added appearance and durability. It is suggested that a propor- 
tion of each subsequent edition be bound in leather for tropical use, 

In conclusion, the reviewer wishes to congratulate the authors and Editorial 
Staff on the production of this volume, as it offers to all laboratory workers an 
additional and up-to-date manual on Laboratory Technic. 

LAWRENCE Gertz, B.A., M.D., F.A.C.P. 

Chief of Laboratory 

The Herrick Clinic and Hospital de Panama 
Pangmaivet « 
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SECTION V 
ORGANIZATION AND VITAL STATISTICS 


Score or MeEpicaL DEPARTMENT 


Phases of the Work.—The Medical Department functions with respect to all 
conditions pertaining to the prevention of disease and the care of the sick and 
injured. This work embraces the following phases: 

(a) In the Tropics, care of employees and their dependents; and of the habi- 
tants of communities within the limits of, or contiguous to, the plantations 
when no other medical service is available. 

(b) On all the Company’s steamships, care of passengers and members of the 
crews. Free radio-medical service is given to the Captains or Doctors 
aboard the steamers of any line, whenever professional advice is sought by 
radio. 

(c) In the Domestic Divisions where the Company maintains medical staffs, 
dispensary service to employees. 

(d) Physical examination of prospective salaried employees, and of steamship 
crews before they leave the home port at.the beginning of each voyage. 

(e) Supervision of all quarantine and immigration matters which affect the 
Company’s interests. 

(f) In the Tropical Divisions, supervision of all matters pertaining to sanitation. 

(g) Sanitation of the Company’s steamships. 

For the effective performance of these many and varied duties, the Company 
maintains fully equipped hospitals and dispensaries in the Tropical Divisions, 
and dispensary service with sanitary staffs in the ports of New York, Boston and 
New Orleans. 


PERSONNEL OF THE MEDICAL DEPARTMENT 


Name Title Graduate of 

R. C. Connor, M.D. General Manager, New University of Texas School of Medicine, 
York ANOY. Galveston, Texas 

J. S. Cudlipp Assistant to General Man- 
ager, New York, N. Y. 

A. Castellani, M.D., Consultant in Tropical Der- Royal University of Florence Faculty of 

OMG. EAR. B. matology, London Medicine and Surgery, Italy 
University of Bonn Faculty of Medicine, 
Germany 
H. C. Clark, M.D. Consultant in Preventive University of Pennsylvania School of 


Medicine, Tropical Path- Medicine, Philadelphia, Pa. 
ology, and Laboratory 
Work, Panama, R. de P. 
W. M. James, M.D. Consultant in ‘Tropical University of Virginia Department of 
Medicine, Panama, R. de Medicine, Charlottesville, Va. 


Vey 
R. P. Strong, M.D. Consultant in Laboratory Johns Hopkins University, Baltimore, 
and Medical Research Md. 
Work, Boston, Mass. 
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Name Title Graduate of 

P, F. Murphy, M.D. Port Medical Officer, New Tulane University of Louisiana School of 
Orleans, La. Medicine, New Orleans, La. 

L. R. Shearin, M.D. Assistant to Port Medical University of Tennessee College of Medi- 
Officer, New Orleans, La. cine, Memphis, Tenn. 

J. M. Lawler, M.D. Port Medical Officer, New Vanderbilt University School of Medi- 
York, N.Y: cine, Nashville, Tenn. 

J. A. Gatlin, M.D. Sanitary Inspector, New Memphis Hospital Medical College, 
Mork, Ne Memphis, Tenn. 

F. X. Crawford, M.D. Port Medical Officer, Bos- Harvard University Medical School, 
ton, Mass. Boston, Mass. 

Carleton Hale General Sanitary Inspector, 
New York, N. Y. 


CuHIRIQUI LAND COMPANY 


Name Title Graduate of 
Manuel D. Rojas, M.D., Superintendent Tulane University of Louisiana School of 
Ph.C, Medicine, New Orleans, La. 


University of Michigan, Ann Arbor, Mich. 
Rafael DeBoyrie, M.D., Physician and Assistant to McGill University Faculty of Medicine, 
C.M 


M. Superintendent Montreal, Quebec, Canada 

Helen Flanagan, R.N. Matron Massachusetts General Hospital School of 
Nursing, Boston, Mass. 

Tillie de Soto, R.N. Nurse John Sealy Hospital School of Nursing, 
Galveston, Texas 

Liboria M. Rivera, R.N. Nurse Santo Tomas Hospital School of Nursing, 
Panama, R. of P. 

Tulio von Bulow, B.S. Laboratory Technician Geneva University, Geneva, Switzerland 

Guillermo Aldana Pharmacist and Hospital Instituto Nacional, Panama, R. of P. 

Dispenser 


Totat NuMBER OF EMPLOYEES, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—32 


CoLoMBIA DIVISION 
Name Title Graduate of 


L.M. Drennan, M.D. Superintendent Georgetown University School of Medi- 
cine, Washington, D. C. 
E. Thonnard-Neumann, Physician and Assistant to University of Frankfurt-am-Main, Fac- 


M.D. Superintendent ulty of Medicine, Frankfurt, Germany 
J. Camacho, M.D. Physician Universidad de Valencia Facultad de 
Medicina, Spain 
M. E. Duran, M.D. Physician Northwestern University Medical School, 
Chicago, Ill. 
Octavio M. Tatis, M.D. District Medical Officer Ufiversiied de Bolivar, Cartagena, 
olombia 
Francisco Valera, M.D. District Medical Officer Universidad de Valencia Facultad de 
Medicina, Spain 
Andre H. LeDoux Laboratory Technician 
Martha W. Vessels, R.N. Matron sae School of Nursing, Washing- 
ton, D. C. 
Agnes K. Donegan, R.N. Assistant to Matron Victoria Hospital, Yorkshire, England 
Esther C. Severson, R.N. Nurse Hurley Memorial Hospital, Flint, Mich. 
Mabel M. Willis, R.N. Nurse hea General Hospital, Kingston, 
amaica 


Totat NuMBER OF EMPLOYEES, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—81 


CorTES DEVELOPMENT COMPANY 
Name Title Graduate of 
Fred Cecil Watson, M.D. Superintendent Vanderbilt University School of Medi- 
cine, Nashville, Tenn. 


Angel Augusto Ulloa, Assistant Physician Jefferson Medical College of Philadelphia, 
M.D. Philadelphia, Pa. 


Name 


Rafael A. Martinez, M.D. 


Manuel Caceras Vijil, 
M.D 


Kenneth C. Brewster, B.S. 


Catharin Cotter, R.N. 


Totrat NuMBER OF EMPLOYEES, 


Name 


E. I. Salisbury, M.D., 
F.A.C.S. 
A> A; sSWacio, M.D., 
S. 
Juan M. Jimenez, M.D. 
Alberto Oreamuno, M.D. 


Jose Miguel Jimenez, 


A. Lachner Chacon, M.D. 


Maximo Gamboa, M.D. 
Mary C. Walsh, R.N. 


Melva G. John, A.B., 
Oe 


Nona Corbett, RN. 
Nathalie S. Kingman, 
R.N. 


Thea Hoffman, R.N. 
Kathryn McGrath, R.N. 


Josephine W. Shrine, R.N. 


Toray NuMBER OF EMPLOYEES, 


Name 


Jaime de la Guardia, M.D. 
P. 8. Malaret, M.D. 

A. F. Ruiz, M.D. 
Octavio Ortiz, M.D. 
Cecelio A: Lecusay, M.D. 
T. de la Torre, M 
Vicente Bustillo, M.D. 
Wilhelm Cordes, M.D. 
Matilda Baiz, R.N. 
Lilian Dixon, R.N. 


Ann de la Vergne, R.N. 
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Title 


Physician 
Lima Hospital 


Assistant Physician, La Lima 


Hospital _ 
Bacteriologist 


Matron 


in Charge, La 


Graduate of 


St. Louis University Medical School, St. 
Louis, Mo. 

Universidad de Honduras, Facultad de 
Medicina, Tegucigalpa, Honduras 

New Mexico College of ‘Agriculture and 
Mech., N. M. 

Kings County Hospital School of Nursing, 
Brooklyn, N. Y. 


OrHER THAN Doctors, ReGisTERED NURSES, AND LABORATORY 


TECHNICIANS—27 


Title 
Superintendent 


District Medical Officer, 
San José 


Physician 

Physician 

Physician 

District Medical Officer, 
Turrialba 

Physician 

Matron 

Nurse 


Nurse 
Nurse 


Nurse 
Nurse 


Nurse 


CompaNiA BANANERA De Costa Rica 


Graduate of 
Jefferson Medical College, Philadelphia, 
pas 
University of Pennsylvania School of 
Medicine (Medico-Chirurgical College), 
Philadelphia, Pa. 
Jefferson Medical College, Philadelphia, 


Pa. 

Jefferson Medical College, Philadelphia, 
Pa. 

se Medical College, Philadelphia, 


a. 

University of Munich Faculty of Medi- 
cine, Munich, Germany 

St. Bartholomew’s Hospital Medical 
College, London, England 

St. Joseph’s Hospital School of Nursing, 
St. Paul, Minn. 

Denver University, Denver, Colorado; St. 
Mary’s Hospital School of Nursing, 
Rochester, Minn. 

St. Mary’ s Hospital, Brooklyn, N.Y. 

Chelsea Memorial Hospital, Chelsea, 
Mass.; Manhattan Hye, Ear and Throat 
Hospital, New York, N. Y. 

Koblenberg Stift Maydeburg, Germany 

Georgetown University Hospital School 
of Nursing, Washington, D. C. 

Public General Hospital, Kingston, 
Jamaica 


OrHEeR Tuan Doctors, REGISTERED NURSES, AND LABORATORY 


TECHNICIANS—79 


CuBAN DIVISIONS 


Title 


Superintendent, Cuban 
Divisions 


Assistant Superintendent, 


Cuban Divisions 
Assistant Surgeon, Banes 


Assistant Surgeon, Preston 


Physician, Preston 


District Medical Officer, 
Guaro 
District Medical Officer, 
Deleite 


Bacteriologist and Roent- 


genologist, Preston 
Matron, Preston 


Matron, Banes 


Nurse, Preston 


Graduate of 
drmengon Medical College, Philadelphia, 
a. 
Medico-Chirurgical College, Philadel- 
phia, Pa. 
Havana University, Havana, Cuba 
Havana University, Havana, Cuba 
Havana University, Havana, Cuba 
University of Maryland, Baltimore, 
Maryland 
Loyola University School of Medicine, 
hicago, Ill. 
Marburg University, Germany 


N. Y. Post Graduate Medical School and 
Hospital, New York, N. Y. 

Hamilton General Hospital, 
Ontario, Canada 

Oneida Private Hospital, Oneida, N. Y. 


Hamilton, 
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Name 
Micaela Perez, R.N. 
Catherine Clarke, R.N. 
Lena Biggs, R.N. 
Juan G. Marin, R.N. 
Francisca Archer, R.N. 
Sibyl E. Chaplin, R.N. 
Ivy L. Feres, R.N. 
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Title 
Nurse, Preston 


Nurse, Preston 

Nurse, Preston 

Nurse (Male), Preston 
Nurse, Banes 

Nurse, Banes 


Nurse, Banes 


Graduate of 


Robert B. Green Memorial Hospital, 
San Antonio, Texas 


Public General Hospital, Kingston, 
Jamaica 

Public General Hospital, Kingston, 
Jamaica 

Public General Hospital, Kingston, 
Jamaica 

Public General Hospital, Kingston, 
Jamaica 

Public General Hospital, Kingston, 
Jamaica 

Public General Hospital, Kingston, 
Jamaica 


Tota NUMBER OF EMPLOYEES, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS, 85—(PreEston, 46; BANEs, 39) 


Name 


Neil P. Macphail, M.D. 


Ricardo Aguilar, 
D. Diss sBiAc@aPs 
F.A.C.S. 


J. M. de los Reyes, M.D. 


L. R. Matthews 

Myra Ellerby, R.N. 

Margaret A. Storrow, 
R.N. 

Ethel Currant, R.N. 

Maria Sagastume, R.N. 

Santos Brizuela, R.N. 

Isabel Figueroa, R.N. 


Susana Campos, R.N. 


Tota NuMBER OF EMPLOYEES, 


Name 
I. W. McLean, M.D., 
F.A.C.S. 
F. R. Evans, M:D. 


Totat NuMBER OF EMPLOYEES, 


' Name 


O. T. Brosius, M.D., 


D.T.M. and H., F.A.C.P 


Mae A. Kenney, R.N. 


M.D., 


GUATEMALA DIVISION 


Title 
Superintendent 


Surgeon 


Physician 

Laboratory Technician 
Matron 

Nurse 

Nurse 

Nurse 


Nurse 


Nurse 


Nurse 


Graduate of 
University of Aberdeen Faculty of Medi- 
cine, Scotland 
Universidad Central, Facultad de Medi- 
cina y Cirugia, Tegucigalpa poorer 
Strycher Dental School, New York, N 
Jefferson Medical College of Philadelphia, 
Philadelphia, Pa. 


Middlesex Hospital, London, England 
Cumberland Infirmary, Carlisle, England 


Royal Waterloo and Seamen Hospital, 
London, England 
Hospital “Americano, 
Guatemala 
Hospital Americano, 
Guatemala 
Hospital Americano, 
Guatemala 
Hospital Americano, 
Guatemala 


Guatemala City, 
Guatemala City, 
Guatemala City, 
Guatemala City, 


OrHerR Tuan Doctors, ReagisteRED NuRSES, AND LABORATORY 


TECHNICIANS—82 


JAMAICA DIVISION 


Title 
Superintendent 


District Physician, St. 


Thomas 


Graduate of 


University of Maryland, Baltimore, Md. 


Bellevue ea Medical College, New 
York, 


OrHeR Tuan Doctors, Sie ce Noeeae AND LABORATORY 


'TECHNICIANS—16 


PANAMA DIVISION 


Title 
Superintendent 


Matron 


Graduate of 


Tufts College Medical School, Boston, 
M 


ass. 
Worcester City Hospital School of Nurs- 
ing, Worcester, Mass. 


Tora NuMBER OF Employers, OTHER THAN Doctors, REGISTERED NuRSES, AND LABORATORY 
TEcunictaANs—22 
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TELA RAILROAD COMPANY 


Name Title Graduate of 
R. B. Nutter, M.D. Superintendent ate College Medical School, Boston, 
ass. 

E. J. Whitaker, M.D. Physician State University of Iowa, College of Medi- 
cine, Iowa City, Iowa 

A. E. Moure, M.D. Physician Sorbonne Medical School, Paris, France 

J. C. McDaniel Bacteriologist 

Betty Tomeny, R.N. Matron Charity Hospital School of Nursing, New 

: Orleans, La. 
Hildegard Hartman, R.N. Nurse Schassburg Hospital, Siebengurgen, 
: Germany 

Lila Maud Peart, G.N. Nurse Public General Hospital, Kingston, 

Jamaica 


Totat NumBer oF EmpLoyers, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—55 


TRUXILLO RAILROAD COMPANY 
Name Title . Graduate of 
B. M. Phelps, M.D. Superintendent Vanderbilt University School of Medicine, 
Nashville, Tenn. 
Walther Jantzen, M.D. Physician and Bacteriologist University of Kiel Faculty of Medicine, 


Germany 

L. R. Fletcher, M.D. Physician Rush Medical College (University of 
Chicago), Chicago, Ill. 

Jose A. Lopez, M.D. Physician George Washington University Medical 
College, Washington, D. C. 

G. H. Robertson, R. N. Matron Sarah Leigh Hospital School of Nursing, 
Norfolk, Va. 

Lille B. McNeill, R.N. Nurse Wise Sanitarium, Plains, Ga. 

America Ferrera, G.N. Nurse D’ Antoni Hospital, La Ceiba, Honduras 


ToraL NuMBER OF EmPpLoyers, OTHER THAN Doctors, REGISTERED NuRSES, AND LABORATORY 
TECHNICIANS—70 
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CONSOLIDATED LAB) 


Bioop EXAMINATIONS: 
Total examinations 
Leucocyte enumerations 
Differential leucocyte counts. ........ 
Erythrocyte enumerations 
Hemoglobin estimations 
Malaria 


(a) Estivo-autumnals hy. sks ase ceeme me aml aces 


(b) Tertian 
(ec) Quartan 
(d) Mixed infection 
Filaria 
Widal tests 
Other examinations 


URINE EXAMINATIONS: 


Sugar 
Hemoglobin 
Gonococci 
BE tiberculOsig.w ans a0 e ea ee eee oe 
Other examinations 


Sputum EXAMINATIONS: 
. Total examinations 
Bi tuberculosissc 4 eee ce ees 


tt ben kite Space ee 


Sroot EXAMINATIONS: 
Total examinations 
Uncinaria 
Trichurie. 4 <i. cee ae ee 
Ascaris 
Oxyuris vermicularis 
Strongyloides stercoralis 


Taenia saginata’y.wee (aes inne) eee ome alee ees 
Tacnia soltumes.. aq 2 el ee Cee ol aeee 
Othéritape-worms:<. 1-7 acer eee el Cee 
Entamoeba histolyties =< 3.0.5 rae « ebeliaaeee 
@ther entamoobae: & sac nee, eee clei st ellie: 


Balantidium coli 


Flagellates, intestinal POE. Caras eles) ec ee tage 


ood 


MISCELLANEOUS SMEARS: 
Total examinations 


Nose 
Ear 

Genital source (gonococcus) 
Cutaneous ulcer 
Other smears 


EXAMINATION FOR SYPHILIS: 

Total examinations 
Complement fix. test (blood) 
Flocculation test (blood) 
Dark-field examination 
Spinal-fluid test 


CULTURES: 
Total examinations s.. v3 wt) cen ae) ohne ne 


Bluid from goities.. 7. sm acl > 6) ee 
Spinal fluid 


Pleural fluid 


Chiriqui Colombia Cortes Cia. Bananera 
Handa Development y 
to) Division Gonipany Costa Rica 
Hosp Hosp Hosp. Hosp. 
Hosp Disp Hosp Disp. Hosp Disp. Hosp. Disp 
To- | Pos.| To- , Pos.| To- ; Pos. | To- | Pos.| To- | Pos.| To- ,Pas.| To- ; Pos. | To- ; Pos 
tal tal tal tal tal tal tal tal 
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| Cuban Divisions Soe inne ae ate Tela Railroad Truxillo Railroad 
Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp Disp. Hosp Disp. 
Pos. | To- ; Pos. | To- | Pos. | To- {Pos.| To- | Pos.| To- ; Pos.| To- , Pos.| To- ; Pos.| To- , Pos.| To- ; Pos.| To- , Pos.| To- | Pos. 
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CONSOLIDATED LABOR: 


Chiriqui Colombia Cortes Cia. Bananera 
Land Co. Division Development Costa Rica 
Company 
Hosp. Hosp. Hosp. Hosp. 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 
To- | Pos.| To- | Pos.| To- { Pos. | To- | Pos.| To- | Pos.} To- {Pos.| To- | Pos. | To- | Pos 
tal tal tal tal tal ta tal tal 


CuttuREs—Concluded 
Throsty*>..v4 QW LAL aaa. 67 eee oe 
Other'gources "Ba : sho ee eG Soe 
Autopsy: sources ac fs woene iae pean on, s 


MISCELLANEOUS: 

Totaliexaminatlona™. 2. .<.4, cues tea vol Women 6 
‘Autopsies performed its =... elena. cee 
Surgical tissues reported... . . 99... . aile.aes 
Reports of progress on special problems. . .!..... 
Number of x-ray examinations ....... 
Otherrexaminations. 27...) nah. she me Lo tome 


OMAR GW.) 2. Fe teva - ees, epee ake case 6026] 2820) 2591] 699 | 15604| 10293) 5986) 3988] 11118] 8080} 3509) 1946) 26508) 20884) 6318) 3924 


Norre.—The results of examinations made during malaria blood surveys are not included in this table, but are briefly summarized on pages 
289 and 290 of this Report. 
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ORY REPORT—Concluded 


Cuban Divisions Daa foeved re Tela Railroad Truxillo Railroad 

Hosp. Hosp. Hosp. Hosp. Hosp. : Hosp. 

Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 
!To- | Pos. | To- | Pos. | To- { Pos. | To- {Pos.| To- {Pos.| To- {Pos.| To- | Pos.| To- | Pos.| To- |Pos.| To- {|Pos.| To- | Pos.| To- | Pos. 

ta tal tal tal tal tal tal tal tal tal tal tal 

9 2 5 Lol ae een Uley ean. eee sme ORCC tele palace caibta eas 5 MOA eral cape ck Wore: 1S kN a crane 
Bred rade. \ oc iets Makete nile vl theeece a De calla esa lies are ciae'e 3: feprencal eas lemonalle wrthe owen 2 2 PA\ eae er 1 ity tear Ra eve 
rn eee ete eee eet eM Sears oe sea lt ete NE ces. cdl sok can cotatene I eateiar se [inte Sette fol ove. sux inconbinse | everbre « Poceiens cilia «ieveteoLiavebe'vene Nard azure Sabebjeie.e| ala-scatell ie mite me 
BN  iais 14st Ls Sear 
es eaihareted Ble crens a Acc ths, Seas 
aeetere ollie eestins a 2 Stet tem ee-s 
SEMI tan seeks «oie a Rr 
oaie Hs Cost 4 1 Leo ane 
112745 3941 | 22524) 4030 | 12895) 7357 | 1516) 733 | 36 7 | 370 | 72 | 3672) 3260) 1917) 1301] 12366) 8648 3484] 1870 
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CLASSIFICATION OF TREATMENTS * 
Note: This table shows the number of treatments administered at the Hospital 


Cortes 
Chiriqui Colombia Develop- Cia. 
Land Co. Division ment Bananera 
Company Costa Rica 
Non- Non- Non- Non-— 
Emp. | Emp. Emp. | Emp. | Emp. | Emp. | Emp Emp. 
Tf On) TVOAT. « GO. | Tay Oat 4. OF PE Onn La Oa ae 
Epidemic, Endemic or Infectious Diseases: 
Malaria’or cachexia (Not) Gite tees ie ee en eee Ce 109| 356] 10} 171] 330} 4727) 9] 495/120) 4365) 17/1135] 20) 976] 2) 582 
Influenga Nos 21) PS heeiiee eel cn Be ee ea eee ee ee ee .--| 10} 1) 2} 402) 5222) 5] 301] 81) 3081] 11] 646) 58} 997) 7| 252) 
Dysentery (No.6). sateen ene Ret oto eo ae Gee aie Php: one. ..-| 14]...] 11] 109} 2027) 29) 575] 39] 537) 4] 239 294| 6) 360 
Venereal infections (Nos. 38 to 40, incl.) .......... ay SBS yo oh 32] 715; 9) 146) 173) 2454] 23} 282! 71) 1468] 13] 389] 82] 1834} 32] 626 
Other endemic or infectious diseases (Nos. 1 to 42, incl., excepting Nos. 5, 

11; 16) and 38°to 40 inch). cet ee Ee eee ee ee eae Sip ale 391. 114) 4] 178) 3] 79]...) 120) 24) 95) 1) 158 
General Diseases Not Included Above: 

Gancer GNos437to 49, ancl) eee Pima ates Mt Veo me ahs 1}. Wek callie 1 LE 6 Lis 

Benign tumors, and tumors not returned as malignant (No. 50) 3B | oa Rec = elle 60}...| 43 16}.. 5 3}. 3 
Rheumatism or rout (Os. OL wdc 2) irs <i eee eee ot eet sare .. .| 8} 134) 1) 14) 124) 1695} 1} 39) 7| 348] 3] 49) 21) 998) 11) 255% 
Anemia, chlorosis (No. 58) .... . cles Gey cg ac Rae te ree ee Se 4 eioo|ea |) LON eel orale oleae ae 19 4| 7) 285) 26) 341 

Other general diseases (Nos. 43 to 69, incl., excepting Nos. 43 to 52, incl. 

Gnd NOC S8) oe Meek ete 8 Teh She ae mee © i ate Oats tl f4i.) 78) Bh 79 28] 1) 22] 1] 15! 3 4 
Diseases of the Nervous System and of the Organs of Special Sense: -_ 
Diseases of the nervous system (Nos. 70 to 84, inel.) ........... 13} 29) 21) 21} 5) 661) 15) 128) 3) 168) 1) 61} 10) 230) 8| 139° 
Diseases of the organs of vision and adnexa (No. 85) .......... 16} 60; 1) 18) 65) 857} 4) 70} 12) 382) 1} 96} 6] 303) 5| 18 
Diseases of the organs of hearing and the mastoid process (No. 86) . . .| 19} 28] 2] 16) 5] 176] 19] 76] 16] 252) 4! 107| 16} 168] 4| 234 
Diseases of the Circulatory System: ‘ 

Organic diseases of the heart (Nos. 87 to 90, incl.). ......... Sy ZT AN) SAL SS SCANLON G31 i) 0 12) 14) 24) 2) 2 
Other diseases of the circulatory system (Nos. 87 to 96, incl., excepting ' 

Nos. 87 -to-90, incl.) =) Sere ee BPP Alms on Shee oee cae 9} 52) 5) 19} 3] 281) 17/ 107} 7} 164) 1] 33) 79) 242) 2) 174 
Diseases of the Respiratory System: 

Bronchitis (UNG. 09) = els ee eee eee mie toe ERR vac Po 60| 337) 15) 72) 11] 1174) 12] 350) 23) 1003} 15) 140} 8} 865) 4) 477 
Pneumonia and pleurisy (Nos. 100 to 102, incl.). .... 1... .. .- «|... Di eoet eee 1 Bll APRS 2 oe 1 Mesos 9) 2 44]... 34. 
Other diseases of the respiratory system (Nos. 97 to 107, incl., excepting = 

Nos, 99 to: 102; 3ncl)) Bytes Goes) ee ee teat onesie ose ue 84} 301} 9) 23) 4] 595) 6] 118] 22) 587) 2) 91] 3) 429) 3 207 
Diseases of the Digestive System: | { 
Diseases of the mouth and adnexa (No. 108) .........4..... 15] 162) 4] 46} 42] 971) 6] 43) 5] 369) 1) 41] 4] 154) 3) 64 
Diarrhea and enteritis (Nos: 113.and.114)" = 2. 2. as. se ee 9} 61] 3] 29] 5] 362] 14] 252] 14] 412) 1] 216] 18] 166] 1| 230 
Ankylostomiasis'@Nos 115) 6 ae paste eens ieee ene ni he) pee Beet a las aller llfa tase de ote fio O41 OSO mrt ee 00a 69 160 Si 23) 55 
Other diseases of the digestive system (Nos. 108 to 127, incl., excepting No. 

108; :and Noss413:tovdi5* inch)? Gi. rae ee eee eer 91| 462! 14| 144) 448) 5066} 48) 732] 73} 839) 7} 436) 68] 1573 
Bert Nenerent Diseases of the Genitourinary System and Its 

Adnexa: q 
Nos l28itoll42eamcle 692) 2 25 of cents, cca npr eeiecity nate cea neieanaa pe mma 13} 139) 21] 105) 2] 550) 47] 456) 17; 136] 11] 172] 14) 381) 9 475 
The Puerperal State: 
Nos'143. tor d50; i1eks Se. Se es enc tories ies co) ot ee eet ee red | ene Pec Dll LBA oe all crotceeell eae 16} “1; 10) 5) 120 7 16. 

{ 
Diseases of the Skin and of the Cellular Tissue: 
Boil ‘carbuncle. furancie (No.152)0. eaee son) ea eee 13] 23]. 8} 20) 26] 619] 18} 33] 30} 545) 2) 157] 16} 127]... 
Phieemon, acute sbscess.(ING. 1o3)i-) reba 1 se) ine) eee ee 6} 153} 2] 82) 30} 1035] 10) 258) 24] 660 209} 10) 487 
Ground teh. 2 Pee eh a ee oc rr re Eel (ee PR yl a 1} 14) 156 20) ..02 7\. 
Ulesr of the -akimy See ea ee eet ee ie a er Meee 6| 161). 7} 36} 3548 55| 2) 657) 1} 81] 1) 3032 
Other diseases of the skin or cellular tissue, and adnexa (Nos. 151 to 154, 

inel., excepting Nos. 152 and 153, and ‘‘Ground itch” and ‘‘Ulcer of the 

skin’) Si 5 Ge see ak i ee OS a a ee Pe eer eee 137} 211] 19] 52] 300} 2012] 23) 322] 63] 7738) 5] 167] 21) 1036) 9] 566° 
Diseases of the Bones and of the Organs of Locomotion: 

Nos:.£55 todb8sinel, Yoon eee cc ee ee ert eee eee 5] 36] 6]. 11; 3] 557) 7 44) 3) 642 72| 2) 215) 1 22) 
Malformations: 
Nox 159.6 cee re Bo ak a ee ee ey dg se oN tet | Hs MATE 2 2 Less Mic rocetl fice laotonat leider ere 1 
Diseases of Early Infancy: 

Nosé 160 $o"L68;ancl. oss eres Wee ev oad fo ee oe ree a ee | eee A eo A eee ae cE ea a os 16} .<.]denesl ee 23 
Old Age 

NO; 164.555, ao ER ee 2a nd, Sis ee nee ieee] taal its el en AL ecehe cil ts etre beam i (ee nea (REN AIS Cy each cic icy hacer 2 
External Causes: 

Injury by firearms .(N0./188)) yc, «ae se fe = eee ee ene ee dere en eee eee eee ree tees ee 30}... 17 42/...| 32 
Injury by cutting or piercing instruments, and by falls (Nos. 184 and 

TSB). 5 0B icy ne ARES iaelg PE ORE 8 ones es re er 19] 208] 10} 29 
Traumatism by machines and other means (Nos. 187 and 188) .... . 2h BSS > climes ee 
Dislocations, sprains, fractures (No. 201) .... .- RR pieced Ellas Ce ee le 
Other external causes (Nos. 165 to 203, incl., excepting Nos. 183 to 185, 

incl., 187, 188; a7: ZOD) ee oe ay we as seek) ae Anca ot ee oe 126] 2] 30 
*Ill-Defined Diseases: 

*Nos. 204 arid 205+. 1 cee' x. ae ca as, eee eer ene 2| 257) 6) 222).:.. aa 
Tovars cha uss SA Sas ae a ee 700|4131}177|1385|2329|39729|344|5582| 693 |19337|119/5222/519|17313/193 |96: 


Norr.—This table shows the number of treatments, and not the number of cases treated, in our Hospital Dispensaries. The chart numbers 


city and state health departments and organizations. 


* Under ‘“‘Iil-Defined Diseases” (Charts Nos. 204 and 205) some Divisions have included (a) persons who were found to be without physical 
and of aliens who were prospective passengers aboard the steamships; (d) laboratory examinations made upon request, with no physical exami 
came to the dispensaries without any stated or ascertained symptoms or physical signs of disease, but who obtained medicines, surgical supplies, 
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| IN HOSPITAL DISPENSARIES 
Dispensaries (by qualified physicians), and does not record the number of cases 


| Cuban Divisions Guatemala Jamaica Panama Tela Truxillo Semi-Totals 
Division Division Division Railroad Railroad 
To- 
ess See eo = 2 eT tal 
Non- Non- Non- Non- Non- Non- Non- 
Emp. Emp. Emp. | Emp. Emp. Emp. | Emp. | Emp. | Emp Fmp. Emp. | Emp.| Emp. Emp 
Optio: | talon Om Oo ei Ont a Ost tOoP ia O-8) Lg) Os) La Ooi. Og) Ts] QO. | T.) O. 
H 102 | 3100] 15] 3981) 221/1128} 234] 603} 84] 2828) 9) 991/ 17] 147|...| 83) 28} 1176} 26) 750} 32] 519] 14/1402) 1063] 19322) 336)10193| 30914 
99 | 1582] 76} 2144 37) 83} 23] 23) 184) 650) 37] 78) 46) 558) 12} 161) 42) 403) 9] 68] 53} 380) 18] 130] 952) 12966] 199] 3805] 17922 
LAGE 1 El caeressee| \ str iach) ee Wa Onese Drake Gp ee PF | ELON, BO} 233 2 26} 1) 58} 197} 3040; 65) 1478) 4780 
AO LOS ese toga A4lins TH 196). 8S. 5) 215688 153} 85} 990] 142) 415) 13} 628) 8) 164] 475) 9454] 280] 2422) 12581 
BSA eee aL OGG mailers tn oaiffecece.s Sipe voles cdlsce Oe ee ap oat oe =. Gai Lie 0s ne 6h. eeen, 36) 6bLi. 27) ‘S27| th4r. 
6 TN eee Stet. teed ee 4) ccardl Facer ee ey teen eae aes 1 eee 15)... 24 39 
is aes FT des | tek [eas rath ORRIN Posie eel cee ae ee lh heel) ee Li eee © 1 47 48 1 206 4} 124 335 
722i) Sies82lecb2| 258), 50} 108) 2)| 287)... . Sty 2iee2s nen} eal wee ees6ll . 4t 80 Bip 14 10} 254) 4695) 73] 962) 5984 
412 GskOSinee eee shoescde. Sciese) 150) 23) 26. .2 se 1} 25] 213] 30] 290 2 52] 2) 66 87| 1541] 92) 1908} 3628 
40} 2] 48 1 i 1} 3] 27 5} 53] 120} 16} 157 9} 2) 18! 66] 324) 29) 329) 748 
590; 11] 685).. 40) 427) 18) 181 3) 63|:.:] 20} 23} 102 TiAl 20 79| 19} 84] 131} 2349] 100} 1230} 3810 
695| 22) 558) 15} 56) 9] 22} 17) 215) 6] 16/ 18] 79| 4] 16) 48] 284) 26] 155} 38] 171] 14] 54] 259] 3102) 92) 1193) 4646 
LOS MISieeb TA 10) 238i aie *9)) 224)" 144) 910) 19) 5)-26) 2) 28], 85) 194). 36/171) 21 77| 16] 83} 224] 1281] 118] 1000] 2623 
LOGS Sh el2Tiees. is ee Sih mG man zi PV 23 ae 1 1 ied Siiansl 2901 '21) 2638 605 
AOS wall) -SOSher. Le ecel la ease l|leve-es 2 2) 74 2) 6) I) 55) BY 42! 9) 750) 104) 81) 2) 15; 2] 10) 121] 1896) 136] 870; 3023 
259] 19] 650) 76) 145} 82] 75} 1] 124/....]....]...] 28] 5} 26) 104) 2595] 48] 979] 94] 449] 33] 338] 404] 6979) 233) 3107] 10723 
Dal ere a LODE seatiactens [tate chal eee ea Baila iN EDD eed Vises. Wes 22 Ae 3 1 1D eS 4 183 3} 212 402 


529} 5} 703} 9) 76).. 27; 2! 280) 7| 10} 3] 111) 3) 28) 5) 185) 4} 22) 10) 162) 16) 88] 106] 2949; 49) 1072) 4176 

101} 13) 893).. alin 2} 6) 52) 18) 18) 4) 11) 3) 14) 14) 186) 4) 153} 4/ 24) 4/ 70} 88] 1382] 61) 1877) 3408 

7 18 Fed | Shc eee (IP eer ee 2 19) Lh 7% 2)" 100)" ~ 2) 126 10} 1} 24) 108) 1310) 6) 582) 2006 

1518] 64] 3210) 171) 186] 184) 126] 118] 1574] 59} 144] 25) 297) 20) 101) 131} 1194) 67) 712] 112} 578} 37| 373] 1345) 13287| 531; 7047) 22210 

219} 9] 1159]....)....]....]....} 20) 194) 19] 36] 4) 144) 40} 150) 118] 287) 196) 604) 26) 85) 28) 194) 225] 2185) 380} 3351) 6091 

DE OL ar i] «i-?=t 3 2 26 9} 8] 46 1; 1} 34 1 32] 37) 795) 865 

RB ie eee UNE ae lle ce. aot nibs 13; 109} 8} 5] 17} 118} 3) 13) 112) 461; 35) 269) 2 9] 7|....] 358] 2669) 105) 1277} 4409 

48 | 2023) 33] 1840] 2] 26] 6] 26) 20} 414) 10) 18] 10) 46)...| 61} 44] 286) 77) 257] 69] 946] 55) 678] 263] 6076; 194} 3542) 10075 
| Nea (55 Sell eae ee Bier cat: Biss | Pring eat OE Be | Sica istqeial eae etaea||oe be ailplae Bieta Lies AS 7e.- 2) * oe ezde 
10 | 1189 520] 5] 345] 3] 118]-...} 533} 2) 99} 1] 173)...| 18] 84} 632) 76) 592) 5] 770; 2} 404) 150} 11035] 85) 3379) 14649 
91 | 1544) 56] 2508] 106) 5] 64]....| 45] 299] 9} 52) 47} 303] 19] 180} 204] 1184] 123] 538] 179} 893/103} 501) 1193] 8260] 430] 4836] 14719 
IO Al OE nae (St Pepe eral Ol melee. < 1]...] 67] 1) 10) 13) 520) 1) 95) 16| 279) 5) 39} 45] 2442) 28) 354) 2869 

ol gS aie riRteesmehe leas fa Uae stayed oesmcet | Sasi cH agi varus uaa 2) = ie \Nhewe' a Oe Si pee Wee i hea eas cas 10 10 
S| eee eUetererallicees lieve ayaiflerot ste 6 c= (fla mall mec EOP 17 bord 1 SF .aoe fd inert careless Loop (155, 
27|.. HRS erate ec osete es sttall cee si sveltvatel|'ed ere! [ic tates Ret ol etewte fines fate aipiMtoos ale hy hares alee ss 2 fe. o%m = | = octane ae if ee Zileenf oe 50 

SB eoe| (ec oes eos i) Gece Pe acon) fagon seal acid Boe UAE 6}. 5% NW coc) me? Winn ae TY el eet oe 104]....| 142] 246 
198 | 6033) 52) 2296]....} 26]....} 12] 87] 1761] 27] 38] 6] 452) 4]! 87| 67} 711) 77] 301) 39] 843] 43] 149] 474] 14312) 222| 3529) 18537 
HOS | 1203) 45} 373/....) 7....|~ 7] 5} 360) 4] 6] 5) 18)...) 13] 49] 190) 19) 62) 1) 67) 2)....) 174) 2587] 70) 505) 3286 
82) Al TOS ec apts |e, S| 181} 4) 5-4) 35) 1) 4) 6)  20)2...)) 13] 6) © 40)" 7] +12) 30) — 552) 21) 262) 865 

959} 79] 1088} 9) 81) 2] 17} 90} 738) 27/1408) 11) 422) 11} 114) 11) 125)....) 64) 8} 109) 1) 78) 281) 4446) 132) 3161) 8020 

22} 22) 16] 113/181] 250] 84] 425} 223} 683] 170) 671] 782| 5164|275|3549| 1349] 8553/1042|13822| 24766 

366 |27250|1104/35614| 718/2594| 674]1232| 783|12233| 321/3245/425/4586/230|1983|1655|13996| 1354 |8211|1612|13155|732|8951 |10800| 154324|5248|81050/251422 


sed are taken from the ‘‘International List of Causes of Sickness and Death.’’ These chart numbers are used universally by public-health and 


iment of any kind, or who were malingering; (b) vaccinations against smallpox and typhoid; (c) medical examinations of prospective employees 
n of the individual from whom the specimen was obtained; (e) obstetrical patients who came for periodical examinations; and (f) persons who 


e ial foods for infants, and other similar articles. 
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‘a 
NUMBER AND CLASSIFICATION OF X-RAY EXAMINATIONS* 
Cortes | Cia- 
Chiri- Colom- Devi Beant | Caban Guate-| Jamai- | Pana- Tela Trux- 
qui- bia t Divi mala ca ma Rail- illo Totals* 
Land |) Divi- [ope Gosta | sions. Dive | Divi-. | Divi-") "oi eell-a ae 
Co sion sr ny Rica sion sion sion road 
2) D - |@ 7) D 2) 2) D 7) D D 
Nature of gi | gle | gle | ge | gle | gif | gig | ale | gif | gle | eis 
Examinations ol o |= Sl= S\= o\= CHES ol 6 ol 6 l= 6 |= 
we BI eS oR fe oR feo eS ee eo eI le fue | 
Os/s |Sals loals (Sale [Sale |OSlS (SOais (Salis |SOalse |SOnis | Onis 
WEE pele leslie ladle legle leis [e812 [8/8 leslie lesle [ool 
SEloylseloyisklogiSeloylsklozisk oyiseoyisGlogisé gylseisslsé ls 
BRISZSSISSSSISSESIS Sl GS SSigkiSsleSiSsreSiSsigkiSsekissies | oe 
5A) 22/58) e>|/3sa/ S| sale>|sal|s5/ 38/89/58) s>| 5a/ 8 | 5a\ 8 | 5a/s>5| 3a | aD 
Zi Pa Ze Na Ae NZ Be Ae led ie Rae ea Pa ae nw ahr eee 
Vertebral column... 7 Tle ae t3 28| 36 5 6) 12) 138 ciate 14| ? 78 75 
Sharliie Se sees 2 3] 38] 41) 3 4) 48) 57] 15) 20) 22) 23 2 2 Liz 2) 2 133] 152 
*Sternumy. 2 ee ie fee de She Se septal (artery ese bee sa 2k cee 5 6 
Hyoid bone. ..... tee hcl Boe eee be PROT Ss: oe 1 5 WS ey | 2 | ee 1 1 
IDS Sh see ee ae Reg red iM gal on ic) 73 4) 19}6 39) FLOP 10) Para ee ieee dee etic cee ene eae 56 58 
Uppertimbs: 2 2: J .- 42) 51) 89] 84] 28 44) 155| 198} 135) 146) 76) 81). 13 | 13 46) ? 15) 16 599| 633 
Lowerllimbs <2)... 22| 26) 61) 61) 27 44| 137] 182) 126) 145| 67| 70).. 9 9 47| ? 39| 43 535| 580 
Necker ce. See) SiH Reda: Yl Nimes ee Pe 4 7 1 1 2 clBe 4 & dines. 3 |(ieee shee wee 18 26 
Lesbhs, cote. dict ns 20) 39) 26) 31 23) 102} 30) 47 4 8}.. 2) 2 5) 14 110) 241 
Hearts eee: 2 2| 24) 24 4 4 8 4 9 Ole. 202s 2) ase ss-eeee 46 
Ones ee ese fk 24} 31] 218) 193) 5 5| 163) 171] 193} 206} 74| 74).. 7 7 | 202) ? 4), 4 890} 691 
LEV OD. Geet ea Surah Bea | eae 8 hae 4 By. 15}. 3f 2 2|.. eee le ere) re 33 51 
Spleen: Sie Pl ce ucaa, : rane cel bseee ae 3 bea totes a wat ee eae Beige af eause he 3 9 
Kadneyviees a ata 2 Sie tol) 14 ae 2 8} 12} 10) 16) 14) 14).. Weird Lal ese 59 61 
Gastro-intestinal tract. 3 6| 48) 41 Pea eee TOT vSeL Onl) PLC hee ao tere Sa ected he ay eye ty 156) 215 
Pelvic organs. .... 6 Qik peas | one 2} 24; 28) 18) 17 2 Zhe 5 5 rales 2) 2 KA 82 
Miscellaneous. ... . 2 2} 15) 15) 1 1| 24 12] 12 5 5 21s. e200) 2.541) Oeste 
TOTATS 2) Oeuf 133} 181} 590} 567) 68 | 106] 666) 867) 617) 751) 325) 366). 40 | 40 | 555) ? | 178) 84 |3,172)2, 962 


* Nore.—The figures appearing in the ‘‘Totals’’ column, under the heading ‘‘Plates and Films Used,” are incomplete, inas- 
‘much as the Tela Railroad Company’s Medical Department has not supplied data in their reports to record the number of plates 


and films used in the Tela Hospital in examining the respective organs. 
entitled ‘‘Number of Examinations.”’ 


Hospital there. 


s. Fluoroscopic examinations are included in the columns 
No x-ray apparatus has been installed in the Jamaica Division, as the Company has no 


METEOROLOGICAL REPORT. 
AVERAGE TOTAL RAINFALL (INCHES) 


z he s Cuban = 

=I = : 8 s Divisions 3 s 
= S ° uO 
- ag ts-: | ae =| 2s fg q | 3 3% |e 
Month Ej Be |A Sg = & Ex | $2 | ge S of | of 
=. | ee [gga|"2| 2) g | 2 lee | de | © 1 aa) ge 
a) Om |S ORg Pa) = gx c= a Lom) om 
Bo | 5A |§&a) sO s = 50 a aug Pm | 2A 

oS borais 5 Gb) Sb) oa) See BR |e |< 
PANYALY $524 yer ws ay ts Rugs Gem 1.46 00} 4.54] 8.67 | 3.45 | 6.39 | 5.42} 5.08] 9.91 | 8.00| 8.05] 5.54 
Rebruary.): «iy 2 eo eee ree -23 08 | 2.11] 3.81 | 1.92] 2.06] 5.56] 2.58] 2.10] 2.67 | 5.94] 2.64 
Marchi. = 1: ).Mase 2 tk ees ore 1.89 | 1.73 | 3.17 | 16.64 -27 | 1.36 | 3.03 |] 2.42 | 14.83 | 4.31 | 8.28 | 5.22 
Arh «oes Se ts eat es ee 4.74 | 4.96 | 2.63 | 5.28 | 9.96] 8.71 | 3.98 | 5.77 | 8.16] 3.83} 6.85 | 5.91 
IMBY: np) fn co gutta and Ra een 15.32 | 10.12 | 1.31 | 9.12-| 11.04 | 12.02 | 5.72] 8.00] 7.84] 2.79 | 4.87] 8.01 
SUDO che! fering ben «ee ee 12.90 36 | 4.81 | 11.41 | 10.32 | 11.22 | 11.45 | 7.84] 9.18 | 5.03 | 8.53 | 9.27 
Jb pales gd ots ak Sines = ye ee 15.73 | 16.40 | 8.98 | 7.53 | 2.78 | 2.88 | 12.16 | 13.68 | 8.15 | 10.88 | 10.16 | 9.94 
VAUIGUSES cic uke <p Rogen ton ge oe 8.39 | 2.38 | 5.49 | 10.32 .88 | 1.26 | 11.06 | 4.36 | 10.34} 6.81 | 12.14 | 6.68 
September 4. <i: go. eeaee eae 13.06 | 10.94 | 5.70} 9.33 | 4.07] 5.03 | 8.36] 7.49 | 5.39 | 5.02] 9.43 | 7.62 
Ogtober:.57. | Faw) cy, esagooe era 16.98 | 8.36 | 10.61 | 8.22] 7.53 | 7.73 | 17.47 | 13.27 | 3.23 | 14.19 | 13.24 | 10.98 
November. .... . SCRE Behl 8.98 | 9.40] 2.99 | 10.33 | 7.47] 8.61 2.94 | 9.99 | 5.22 | 4.53 | 16.88 7.94 
Mecember ic a...) Ge aeee aie 3.11 .80 | 2.09} 7.30) 2.73 | 2.11 5.26 | 3.69 | 10.13 | 2.41 6.07 | 4.15 
OWA TS hd 25a ects d opie wn ree es 102.79 | 74.53 | 54.42 |107.96 | 62.42 | 69.38 | 92.41 | 84.17 | 93.93 | 70.47 |110.44 | 83.90 

MEAN TEMPERATURE (FAHRENHEIT) 

Peary bo 0s tS 5 ee, ee 80.50 | 79.00 | 76.00 | 69.00 | 72.50 | 67.50 | 73.50 | 70.50 | 81.00 | 77.00 | 80.00 | 75.14 
Pebruaryy. 3 cot 520s: Jets somes 80.00 | 80.00 | 78.50 | 70.00 | 73.50 | 68.50 | 74.00 | 70.00 | 78.50 | 74.00 | 77.00 | 74.91 
MarGh ASP te 5 eo. 5 nee sea 84.50 | 82.00 | 80.00 | 79.00 | 74.50 | 71.50 | 76.50 | 70.00 | 80.50 | 78.00 | 78.50 | 77.73 
ADEE Chore tr Sle, ig eS 83.00 | 82.50 | 78.00 | 79.50 | 78.50 | 73.50 | 77.50 | 72.00 | 81.00 | 77.50 | 77.00 | 78.18 
MEY hal ctitea a rah ied ene 83.00 | 81.50 | 81.50 | 75.00 | 78.00 | 77.50 | 81.00 | 73.00 | 82.00 | 80.00 | 81.00 | 79.41 
PUBS nl Wes ae. ck eS ae 83.00 | 82.50 | 84.50 | 76.50 | 78.50 | 77.50 | 83.50 | 73.50 | 81.50 | 81.50 | 81.00 | 80.32 
Daly ee MS, oe veil te kay See ee oe 82.00 | 81.50 | 84.00 | 78.50 | 80.00 | 76.50 | 77.50 | 74.00 | 81.50 | 82.50 | 81.00 | 79.91 
Aupuntiet:. 255-2 se Saas 82.00 | 81.50 | 82.00 | 75.00 | 81.50 | 78.00 | 81.50 | 76.50 | 81.50 | 82.00 | 80.00 | 80.14 
Sentemberee dyin see ee eee 81.00 | 81.00 | 83.00 | 75.50 | 81.00 | 79.00 | 80.50 | 74.50 | 81.50 | 79.00 | 81.00 | 79.73 
Ostiber Rap tak-nsies:. Tes awe 82.00 | 82.00 | 81.00 | 72.50 | 81.00 | 75.50 | 80.00 | 72.00 | 81.50 | 79.50 | 80.50 | 78.86 
NOVO DED! veces. = fot 80.00 | 80.00 | 78.00 | 71.50 | 78.50 | 72.50 | 74.50 | 72.00 | 78.50 | 74.50 | 77.50 | 76.14 
Decsm ber ve pewaee. 6) sera 80.00 | 79.50 | 81.00 | 72.50 | 72.50 | 68.00 | 77.00 | 73.50 | 79.00 | 77.00 | 80.00 | 76.36 
Average maximum temperature . .| 96.33 | 91.00 | 95.58 | 97.00 | 96.58 | 93.75 | 93.92 | 91.75 | 93.25 | 97.17 | 94.33 | 94.61 
Average minimum temperature . .| 67.17 | 71.17 | 65.67 | 52.08 | 58.42 | 53.83 | 62.25 | 53.50 | 68.08 | 59.92 | 64.75.| 61.53 
Average mean temperature .. . .| 81.75 | 81.08 | 80.63 | 74.54 | 77.50 | 73.79 | 78.09 | 72.63 | 80.66 | 78.55 | 79.54 | 78.07 
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REPORT OF PORT MEDICAL OFFICERS AND SANITARY INSPECTOR 


MEDICAL AND SuRGICAL Cases TREATED 


Medical Cases Surgical Cases Totals 
No. of Cases No. of No. of Cases No. of | No. of ; No. of 
Treat- |_———_——————__| Treat- Cases Treat- 
Emp. Non- ments Emp. Non- ments ments 
Emp. Emp. 
New Vorks ented cede: es coeds 126 Pee oo 216 819 19 3,219 964 3, 435 
New Orleans. cen. ates 2° RS. oe 1,101 25 2, 664 606 20 2, 183 1, 752 4,847 
Boston {POR bant) Aes AST eR 223 +) WANb canes. s 327 By -4, Nal Ve eAen ee he 573 547 900 
\Revere Refinery. ........ TORUS ol wea Oca. 563 TyAZ9) taille etarenecas Jens 2, 641 3, 292 3, 204 
Bogus Oe Oe eee ee er ee 3, 263 25 3,770 3, 228 39 8,616 6, 555 12,386 
PuysicaL EXAMINATION OF PROSPECTIVE HMPLOYEES 
Total No. Total No. Per Cent 
Examined Rejected Rejected 
I ere: QUOT, cat ns oh epochs el Oe Wisin, a eee a 386 oe: 13.47 
DN oar lost nh aren Ee ere A ORS Se oes Gl Vet a, cpt 84 11 13.10 
1D Ost O VR ae TES, Se Be. Trike cs Gh ah wey aereeo BRD 63 1 1.59 
AC EVAIES Be yl) SA Sy Bee ea ee | 533 64 12.01 
PuysicaAL EXAMINATION OF MEMBERS OF CREWS 
Total No. Total No. Per Cent 
Examined Rejected Rejected 
ENG TrERY Onan eens FRE Ree Mee. role te Mh ae ay ac Gp lech <a esd 13, 786 98 “f6l 
INGWROMCATISCM TET et ae ee. Ce fee EM e ates eee oe 11, 646 134 1.15 
SORCOL MEE Cae ATL ER ey oe Ae mre Me (oat Gd ay Lhe duo Metastd 2,708 4 AB 
RON: 2" fe US Tat, Ot a es, ee ee eee ee Se dee 28, 140 236 84 
PHysicAL CAUSES FOR REJECTION OF MEMBERS OF CREWS 
New New Bos- New New Bos- 
, York | Orleans} ton York | Orleans) ton 
Syphilis, period not specified. . . . a a CT ge ee Non-venereal diseases of the male 
SOUS CHARCTO Cs  Acikdas «a SP suche 6 15 1 genitalorgans. Go. 63s. ees tesa Vea hs ys 
Gonococcal infection, except that of PUrunolovmse weer niin en ns dE lh eee eraieaat Seite gd & 
BHO CMOrid meh bites ka re £R OR Sa we 22 67 1 Beabicsiie co) aterm ie. ctx ae oye 3 i Ll =A sei 
RICGHONSEY 5G. 00) pb aee hace mee 1A? a ete Sole ea Hr Other diseases of the skin and 
Follicular conjunctivitis... ... Bs SUNG tate =) Bd) ene fale SOUOXKS eee ee ah se 7 i ital mol ee erags 
Other diseases of the eye or its Other diseases of the bones or 
MUINGKA ES. Gare aes sls ; 3 Re hse eatemcs organs of locomotion. ..... En Sm oe a fewac aot 
Other chronic diseases of the heart HER 95, © ay et | RON A Pr Injury by cutting or piercing 
Diseases of the veins. ....... LTO Se SIRE Eee eae INSEPUMOONESa > OAL, cue ee are a Det Charest vclarche a] in races ane 
Diseases of the teeth and gums OM Gaze taalle Savevore - Traumatism by other crushing . . 1 pte ae ereend ba etc dae fhe 
ONSUIUGIS e P picatns acts salts ys, hye (a ail yeaa Oot are Infections of undetermined origin. | eae Ag et! 
ileer or the stomachwia s.r yet i ed ho eee 
SOMA e AN) gy Alia: anes cee. “te 21 46 2 LROTALS er aera lj line mates ny. 98 134 4 
Other diseases of the liver. .... ae fool Aan | ee eee ae 
VACCINATIONS 
IN Owe Onk eer orc pur ares, Anouk, ate tail ao erhalten se ew als 876 
New Onled niente TAP baie A entile totes Bae o a IS 1,094 
PS GSCOR ae ements LAE Sea) Gy sy GV file'n, vo wales os ater) 305 
FUMIGATIONS 
New York New Orleans Boston 
Steamships Recrigneed eepug sou CMS AER 2 Lae Me So 49 32 17 
Holds only ROE PI Poe gt EU ES ORR GO Binet Sar ee ey 3 eee 
Superstructure only . vg Mebane 1a era meaty te Me, tal ot, x fivets shires ad Bioeth saat 
ate ate aa ie. ee nay ene) ted Los Mae gidiin ia sca, eee 6 1 3 
Aft quarters . WIE chee Si eden rarest ier tce cea Mtoe teeienros ist eaeer teat eb hese 6 
DGLHMEGLO LOOMIS IME WEIR 56-5. daleetcsstegiie aetier tl Midis. Vong es 3s 10 6 4 
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GENERAL STATEMENT PASSENGER SERVICE 
NEW YORK PASSENGER STEAMSHIPS 


S 
a ~ 
Ms < 7) E 
18/8) 8/2) 3/41] 8 
Cele | BI S| 6 2 S 
Si|EL E+ 8 el laeleieiels 
a is] 8 i} a] ° boxed 
Sh Olea) Sac ae wea ee ee 
Number of voyages. mademeu. fc) seem ems ee eine 1G Lae ee 4%. sid Wel ili! 16) eL6iran5 
Total number of officers, all voyages. ...-...... 397| 286) 106 288] 271) 324) 224) 309) 390) 361 
Total number in crews, all voyages. ........... 1,498) 874) 834 | 912/1,007} 975| 711) 988)1,448)1,375 
Total number of ships’ laborers, all voyages ....... 208) 107}... 229| 225; 62) 197 70| 195) 204 
Number of seamen given physical examination before 
Signi ne-Oni he 4, soe on oie Os Rene ns 1,491} 868) 334 | 906) 982) 972) 708) 9384/1, 438)1,369 
Number of rejected applicants, ‘‘Signing-on’ day... . . 9 1} 20 I ae EU ee A erate 
Number of prospective passengers rejected at tropical ports.|.....|.....|..-.-|.--+-|--.2-[-eeee [eee ee [eee ee |e eee |e eee- 
Number of cabin passengers carried ........... 3, 283}1, 255) 439 |1, 657|/2, 046)1, 222/1, 383]1, 192/2, 996/2, 602 
Number of deck passengers carried. ........... 226) 649]..... 395| 326] 478] 412) 731) 213) 212 
OFFICERS, CREWS AND Suips’ LABORERS: 
Total number of patients treated... an-). iss cee 352} 207) 44 192} 134) 183} 105} 326) 223) 326 
Total number of treatments in office. ......... 743} 301] 98 | 430) 334] 302) 202} 721) 565) 650 
Total number of treatments in quarters ........ 99} 152) 18 15| 24) 52) 43 70) 141 49 
PASSENGERS: 
Total number of patients treated. . .3). 2. =... - 215 Sil eo 88 65} 95) 52 72 74| 157 
Total number of treatments in office. ......... 222) 45) 38 86) 82 78 60} 136 86) 212 
Total number of treatments in staterooms ....... 141 81; 22 72); 181 86} 119]; 100) 1038 96 
Number of vaccinations ........ ee Pe Rene nee 42) 745] 17 81 24| 416) 47) 725 8] 24 
Number of persons detained by quarantine and immigra- 
tion authorities ri ha pe eR len ea Wheres 1 iN eae 1 Di eyeeeer. 3 1 
7 embers Of CTEWS: = fs) cis. en ca. cat, oi to's aver iv ow Sua ee vege te cell agers ois ll loneteenc fl ee eae eS ae 1 
*Number of deaths \Passengersiya’h . < faorks. «ete: 1 eee pore ars all> ernest etesteect kere allie cere Deeks) eee See eet acta 


* The deaths aboard steamships of the New York Division were caused by: acute dilatation of heart, 2; angina pectoris- 
myocarditis, 1;shock from extensive burns, 1 (member of crew of the S.S. Ruth Kellogg, Kellogg Steamship Co.). 


NEW ORLEANS PASSENGER STEAMSHIPS 


Numberjoi voyages madden 4 tata) sae ene ee 
Total number of officers, all voyages. ............. 
Dotal numberin crews, allvoyaces.. a0 een eee eee 
Total number of ships’ laborers, all voyages. ......... 
Number of seamen given physical examination before ‘‘Signing- 
OD Gis. 2 co oo ak es oes. a, be eee OP ene ee eee rn 
Number of rejected applicants, ‘‘Signing-on’’ day ....... 
Number of prospective passengers rejected at ireniael pore ate 
Number of cabin passengers carried. . ....... dirs 8 
Number of deck passengers carried .............-. 


OFFICERS, CREWS AND Suips’ LABORERS: 
Total number of patients treated.'; . . . . «1. ....+.+4- 
Total number of treatments in office. ............ 
Total number of treatments in quarters ........... 


PASSENGERS: 
Lotal number of patients treated: Ga.- 2 | cucue cuen cele ome 
Total number of treatments te VEE che Geol ud o Ae 


Numiber.of-vaceinations) <5, oi. sj!) iyi ee 
Number of persons detained by quarantine and immigration 
authorities). 6.07502 47 ee | ee eee 


* Number of deaths hee ae GLOWS: cini-s noun pa seks a ae 


eo) 

: : 

aS ° oe aS pa 
a2/¢/@/a/38/383/] «4/8 

g ¢ Pa) Ct & eo | oa } 
Ble Slee” Ba eet eS: Nea ay ose 
< < io) ie) 1e) x a Ay & 

20 25 21 6 5 23 3 23) 1 
382} 487] 416] 77 94 451} 46 456) 16 
956}1, 279|1, 060} 196 | 200 |1, 141} 111 |1,158} 38 
301; 146) 164} 19 21 242) once ZAR hee 
925/1, 288/1, 069} 193 | 200 |1,151] 112 |1,163) 38 

6 8 9 Het Ween Th cwemiers 
werner Lee BAA eee Vere i Y Hainer, 

, 778/1, 922|2, 331} 243 | 273 |2,384) 133 |2,426) 19 
334| 125) 143} 20 8 141 8 ap alhieees 
403} 392] 298) 71 90 295) 39 304| 15 
551) 478} 359) 111 | 136 366| 60 358} 19 

78 30 PH aan 26 29) 11 Vii cphese 

99 83} 149) 21 20 60 vi 58; 1 
109} 108} 172) 23 30 59 9 35] I 

36 24 48 Bahr 59 2 gO eee 
166 96} 178) 77 26 110 9 BBS lace: 

14 2 syd Fea 3 13 1 BH \4 AP 


| Turrialba 


* The deaths aboard steamships of the New Orleans Division were caused by: acute myocarditis, 1; acute alcoholism, 1. 
** These records include one trip beginning and ending at New York, N. Y.; and one voyage between New Y ork, N.Y. ,and 


New Orleans, La. 
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GENERAL STATEMENT PASSENGER SERVICE—Concluded 


CLASSIFICATION OF DISEASES TREATED ABOARD PASSENGER STEAM- 
SHIPS AND BY PORT MEDICAL OFFICERS AT NEW YORK, 
NEW ORLEANS AND BOSTON* 


Steam- | Steam- /|Port Med.|/Port Med Port Med Revere 
ships ships Officer Officer Offi ee: Sugar 
y N. Y. OL New New Boston | Refinery 
Division | Division{| York Orleans oston | Boston 
Peewee rats, Thal Gael a | ae 
g 2 < aig a |¢ aig 
® D ® D 
a a rs a ok of) § | om om 
iS) -¥ iS iv é Zz Z Z a4 & Z 
Epidemic, endemic or infectious diseases (Chart Nos. 1 to 42, 

ath AA Le 7 le ee en Oe A oer ee weer ire oe 128) 42 33) 17 2oMltom oe 23) 4 EU Te Sara aeceged (eee 
General diseases not included above (Chart Nos. 48 to 69, 

TEU Le oy See Eiki OO aA Re area Sg ee ee 45| 36 14| 18 4 eee 2) 1 Sulemeslicose tI" oss 
Diseases of the nervous system and of the organs of special 

sense (Chart Nos. 70 to 86,,incl.) ......4....... 239| 118 Ha AO Sal) 2 48] 1 63 align AQT yi 
Diseases of the circulatory system (Chart Nos. 87 to 96, incl.). 67| 44 3 B me LGrle Aes 5| 2 Wh & Sea Aleck. 
Diseases of the respiratory system (Chart Nos. 97 to 107, 

INCU See He, NRL OR M.A 260} 87] 326) 57 Anes. 4 110} 22 LOM 280)..... 
Diseases of the digestive system (Chart Nos. 108 to127,inel.).| 479} 250 |1,007} 190 | 48 |..... 121) 4 Aor ae CHW race 
Non-venereal diseases of the genitourinary system and its \ 

adnexa (Chart Nos. 128 to 142, incl.). .. 0... Dilies 14 10| 10 ae 4| 1 1g) (Na ee PAN ee 
The puerperal state (Chart Nos. 143 to 150, incl.) .. . . .J..... ye eceaeged (ee Ct IE eo el cory (eke coal eyed eesti cr Pesan Ie Biren as Soak 
Diseases of theskin and of the cellular tissue (Chart Nos. 151 

Loto timclonns AER Ta. me el Seis Sua ate th eee LET 25 | 4 ASh" 60, Beal) 3 78| 4 AGaltdcrdss ETH hares 
Diseases of the bones and of the organs of locomotion (Chart 

Nose Lopsto masse yer S Lo oe As i a ea iva tay Rel: 135} 59 14 5 ba oer ENE PAB iE 28: il Retke tere LEU ee 
Maloninabiorsa(@ Harty INO 150) Pot: ty tet we tse since ale eres iN tle eat Al ead cts ec acl eae Lacs kee ial (er fos Man Ah 
Migesscsotearivemiancya (Chart Nos. 160 oO 163, ANCL.) a. ailis)s oi|o gabe > Pecdotel| eeiesleje won|’ wie ore liqgnne «lapein cence elle copa labs olieze een 
loner OOH areeN On Od eee eee tan ae Desa nee WAAL eee Tha a ERS Rees eee Alte sectlicete sce de tednwe soleus Saleh otal eave 
External causes (Chart Nos. 165 to 203, incl.) ....... 886] 173 | 353] 55 | 687 | 14 TSP LS) Blase ihaenrae L472 1.5 ee 
Tll-defined diseases (Chart Nos. 204 and 205). ....... 29/ 124 | 245) 172 A Ni) 2 BOS ER. CE Tee. Oise ae le 

LOUATSES eee. eet) es Mane See. a dee e: 2,396] 976 /2,261) 605 | 945 | 19 |1,707) 45 | 547 ]..... Binet PA lepers 


* Norz.—This table gives only cases treated, and does not show the number of treatments. 


There were three cases of quarantinable diseases aboard our steamships during the year. 


There was 1 case of tra- 


choma (Chinaman in transit); and 3 cases of venereal diseases among the passengers, and 45 cases of venereal 


diseases among members of the crews. 


The chart numbers used are taken from the ‘‘International List of Causes of Sickness and Death.’’ 


These chart 


‘ numbers are used universally by public-health and city and state health departments and organizations. 
+ Including 19 members of crew and 3 passengers treated aboard the 8. S. ‘‘Abangarez,’’ during one voyage beginning and 


ending at New York, N. Y. 


320 UNITED FRutTT. ComMPany 


EXPLANATORY NOTES 


The map, which appears in the front of this Report, will indicate the approxi- 
mate locations of the various Divisions: — 

The Tela Railroad Company, the Trixillo Railroad Company, and the Cortes 
Development Company are situated on the Atlantic coast of Honduras, with 
headquarters at Tela, Puerto Castilla and Puerto Cortes, respectively. No refer- 
ence to the Cortes Development Company appears in Reports prior to 1930. 

The Preston Division and the Banes Division, which have been consolidated 
in this Report under the heading of ‘‘Cuban Divisions,” are situated on the north- 
east coast of Cuba, with headquarters at Preston and Banes respectively. 

The Panama Division is situated on the Atlantic coast of Panama, with head- 
quarters at Almirante; while the Chiriqui Land Company is situated on the Pacific 
coast of Panama, with headquarters at Puerto Armuelles. The Medical Depart- 
ment of the Chiriqui Land Company was organized in 1929—hence, the Reports 
prior to that year contain no reference to that Division. 

The Compania Bananera de Costa Rica is situated on the Atlantic coast of Costa 
Rica, with headquarters at Port Limon. Prior to the year 1930, the statistics 
for that Division appeared in the Reports under the heading of ‘‘Costa Rica 
Division.” 

The Guatemala Division is situated principally on the Atlantic coast of Guat- 
emala. The Hospital is located at Quirigua, about sixty miles inland from 
Puerto Barrios. 

The Colombia Division is situated on the Atlantic coast of Colombia, with head- 
quarters at Santa Marta. 

The Jamaica Division is situated on the island of Jamaica, B.W.I. The Med- 
ical Department in the Jamaica Division functions somewhat differently from 
those in the other Divisions. In Jamaica, employees and their dependents who 
are seriously ill receive treatments in hospitals operated by the Government. 
Hence, the medical attention furnished by the Company consists mainly of ‘‘first- 
aid’? measures and dispensary service to persons suffering from minor ailments 
and injuries; although a relatively small number of serious cases among employ- 
ees are hospitalized in a ward of a few beds reserved by the Company in one of 
the local hospitals, where they receive professional care from the Company’s 
medical staff. For the reasons mentioned above, the Jamaica Division records 
very low morbidity and mortality rates for employees—in consequence, the 
Division is not included in morbidity, mortality, and fatality rates, nor in other 
vital statistics; and in some tables the disease incidence in that Division is not 
shown separately, although included in the totals. 

Hospital Dispensaries are clinics in charge of physicians, where ambulatory 
cases are given medical and surgical attention. In most instances, they are in 
the Hospital or immediately adjoining it; but some of them are situated in outly- 
ing parts of the plantations where a large number of people are congregated. 
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Field Dispensaries are in charge of Dispensers, who are located in more or less 
isolated sections of the plantations. They treat minor ailments or injuries of 
ambulatory patients, and render first-aid treatment to more serious cases until 
they can be transported to the Hospital. 

The term “Employees” embraces all persons appearing on our payrolls, 
including laborers and others employed on a part-time or hourly basis. 

The term ‘‘Non-Employees’”’ includes all persons formerly indicated by the 
classifications “‘Members of Families of Employees” and ““Other Non-Employees”’ 
—i.e., all persons not included in the term ‘“‘“Employees.”’ 

The chart numbers appearing in some of the tables are taken from the “‘Inter- 
national List of the Causes of Sickness and Death.’”’ These chart numbers are 
used universally by public health departments and organizations. 

A list of abbreviations used in the tables in Section V, with their meanings, is 
given herewith: 

M.—Male 

F.—Female 

T.—White persons born in temperate zones 

O.—All persons other than ‘‘white persons born in temperate zones’’ 
Emp.—Employee 

Non-Emp.—Non-Employee 

Pass.—Passenger 

Pos.—Positive 

N. Y.—New York 

N. O.—New Orleans 

It will be noted that dependents are separated into two groups—(1) White 
persons born in temperature zones, and (2) ‘“‘Others.”’ The latter group includes 
all individuals, irrespective of color or race, except white people with nativity in 
temperate zones. This method affords an opportunity to determine the effects 
of climatic conditions on white people born in temperature zones and residing 
in a tropical climate. The term ‘‘Others” has no racial significance; and that 
classification includes children born in the tropics, whose parents are classified as 
“White persons born in temperature zones.” 


SPECIAL COMMENT 


The author of each paper is afforded an opportunity to give free expression 
to his own ideas on the subject of the article, and it is understood that he is solely 
responsible for the opinions expressed and the statements made therein. 
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